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Ran gelands serves as a forum for the presentation and discussion of facts, 

ideas, and philosophies pertaining to the study, management, and use of range- 
lands and their several resources. Accordingly, all material published herein is 
signed and reflects the individual views of the authors and is not necessarily an of- 
ficial position of the Society. Manuscripts from any source—nonmembers as well 
as members—are welcome and will be given every consideration by the editors. 
Ran gelands is the nontechnical counterpart of the Journal of Range 
Management; therefore, manuscripts and news items submitted for publication in 

Rangelands should be in nontechnical nature and germane to the broad field of 
range management. Editorial comment by an individual is also welcome and, sub- 
ject to acceptance by the editor, will be published as a "Viewpoint." 

Contribution Policy: The Society for Range Management may accept 
donations of real and/or personal property subject to limitations set forth by State 
and Federal law. All donations shall be subject to management by the Executive 
Vice President as directed by the Board of Directors and their discretion in estab- 

lishing and maintaining trust, memorials, scholarships or other types of funds. 
Individual endowments for designated purposes can be established according to 
Society policies. Gifts, bequests, legacies, devises, or donations not intended for 
establishing designated endowments will be deposited into the SAM Endowment 
Fund. Donations or request for information on Society policies can be directed to 
the Society for Range Management, Executive Vice President, 1839 York Street, 
Denver, Colorado 80206. We recommend that donors consult Tax Advisors in re- 

gard to any tax consideration that may result from any donation. 

The Trail Boss 

THE SOCIETY FOR RANGE MANAGEMENT, founded in 1948 as the 
American Society of Range Management, is a nonprofit association incorporat- 
ed under the laws of the State of Wyoming. it is recognized exempt from 
Federal income tax, as a scientific and educational organization, under the pro- 
visions of Section 501(c) (3) of the Internal Revenue Code, and also is classed 
as a public foundation as described in Section 509 (a) (2) of the Code. The 
name of the Society was changed in 1971 by amendment of the Articles of 
Incorporation. 
The objectives for which the corporation is established are: 

—to property take care of the basic rangeland resources of soil, plants and 
water; 

—to develop an understanding of range ecosystems and of the principles 
applicable to the management of range resources: 

—to assiàt all who with range resources to keep abreast of new find- 
ings and techniques in the science and art of range management; 
—to improve the effectiveness of range management or obtain from range 
resources the products and values necessarj for man's welfare; 

—to create a public appreciation of the economic and social benefits to be 
obtained from the range environment: 

—to promote professional development of its members. 

Membership in the Society for Range Management is open to anyone en- 

gaged in or interested in any aspect of the study, management, or use of 
rangelands. Please contact the Executive Vice-President for details. 



RANGELANDS 20(5), October 1998 3 

Excutive Vice-President's Comments 

Summer Meeting 
Those members attending the summer meeting in Crested 

Butte were treated to the spectacular mountain scenery for 
which Colorado is famous. It was an appropriate setting for the 
Board of Directors, Advisory Council, and Committees, to con- 
tinue the business of SAM. The Colorado Section did an out- 

standing job as hosts providing a terrific location and excellent 
facilities. Every aspect of the meeting went well including an 
excellent banquet followed by some very crowd-pleasing en- 
tertainment by Colorado Section member Tom McClure and 
his talented family. 

A lot of business was discussed, debated, and acted on and 
I will report on some to keep the information flowing. 

One item dealt with by the Board of Directors is the continu- 
ing need to update, refine, and implement our strategic plan. 
For this meeting the topic was approached as a facilitated ef- 
fort to examine events and symptoms which reflect the chang- 
ing attitudes of society, and where SAM will fit in the future. 
Much of the discussion centered on attempting to define a 
problem, and if there were a problem, would our vision and/or 
mission change in order to address it. Obviously there are no 

easy answers and this subject will be continuing in the future 
with the Board as well as the membership. 

The Board continues to seek ways of making the planning 
and conduct of our annual meetings both effective and prof- 
itable, and with the impact on host sections reduced where ap- 
propriate. The discussion has mainly focused on those aspects 
of the meetings, which could be handled by the Denver office. 
The list includes registration, financial management, and hotel, 
travel, and tour contracting. At Crested Butte, the Board lis- 
tened to a presentation by a consultant in the meeting planning 
and management field, and it appears that there will be oppor- 
tunities in some of our future meetings to use this resource. 

An interesting development was action by the Endowment 
Fund Board of Governors to approve and recommend to the 
Board, a new program to be financed with income from the en- 
dowment fund. Their recommendation, which was approved by 
the Board, is to fund ten SAM memberships for each Section. 
The details are still being worked out, but each Section will be 
able to provide up to ten memberships without cost to the indi- 
vidual. The intent is to target people in various categories, 
such as students, ranchers, public employee's etc., with the 

hope of them becoming long-term members, and influencing 
others to do the same. 

Since last spring we have had an ongoing evaluation to de- 
termine the most effective means of providing staff and office 
space for SAM, both now and in the future. At Crested Butte 
the discussion continued with the addition of a market analysis 
of our current property. The building has a high value with sig- 
nificant equity, and is an important financial asset for the 

Society. The next step will be to evaluate a number of alterna- 
tives to our current situation. Some that I am collecting infor- 
mation on include leasing office space, purchase of a less ex- 

pensive building, and joining with other societies to share of- 
fice and equipment costs. I will continue to keep you updated 
on this project. 

Discussion is continuing on the certification of rangeland 
managers. The professional affairs committee reported to the 
Board on their review of certification programs for range man- 

agers and associated professionals. Their findings were that 
certification of range professionals is needed, that an entry 
level program is not needed, and that the consultant certifica- 
tion program currently in place would not lend itself to a large 
scale certification project. They also feel the existing California 

program would be a good model for an SRM wide program. 
The Board of Directors asked the professional affairs commit- 
tee and the consultant certification panel to jointly prepare a 
recommended range manager certification program, to be re- 

viewed at the annual meeting in Omaha. 

Future Summer Meetings 
The Crested Butte meeting was the last scheduled "official" 

summer meeting hosted by a Section. This action was taken 

by the Board to remove the financial risk that has been as- 
sumed by host sections. The problem we now face is to devel- 

op a format for the year, which allows the Board, Advisory 
Council, and Committees to complete their objectives for the 

year. I personally don't feel one meeting a year is enough, and 
that we will need to schedule an additional "official" meeting 
each year to get our work completed. This will need to be dealt 
with at Omaha so give us your ideas. 

Personnel 
We have recently filled our membership and office service 

manager position on the Denver staff. Matthew Wirt has ac- 

cepted the position. He is a graduate of Auburn University, and 
recently moved to Denver from Alabama. Welcome Matthew. 

Who speaks for the land? 
SAM continues to have involvement in the discussion and 

debate over resource management in Yellowstone National 
Park. On September 1, 1998, I testified for the Society at a 
hearing held to receive comment on a draft EIS for the 
Interagency Bison Management Plan for the State of Montana 
and Yellowstone National Park. The need for the EIS is the 
concern over bison migrating from the Park and the risk of bru- 
cellosis being transmitted to cattle. My statement said that the 

migration was a symptom of a problem, which is not ad- 
dressed in the draft EIS. The problem is that wildlife popula- 
tions are not in balance with available habitat, and this has re- 
sulted in a decline in ecological condition of the Parks range- 
lands. I recommended that an approach be developed to limit 

forage demand to availability, and that management is directed 
at achieving a desired ecosystem objective. In listening to the 

many other speakers at the hearing I was disturbed to observe 
that not one other speaker mentioned the land, habitat, or 
rangelands. There were lots of things important to people, but 
SAM was the only group to speak for the land—Craig 
Whittekiend, SAM EVP 
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Research and education for managing resources within the 
Nebraska Sandhills: The Gudmundsen Sandhills Laboratory 

Don C. Adams, Richard T. Clark, Patrick E. Reece, and Jerry D. Volesky 

T he Nebraska Sandhills which encompass about 
12.75 million acres of rangeland are home for about 
535,500 head of beef cows. Located in the heart of 

the Sandhills in Grant, 
Hooker and Cherry 
Counties is the Uni- 
versity of Nebraska- 
Lincoln's Gudmundsen 
Sandhills Laboratory 
(GSL) formerly known 
as the "Rafter 'C' 
Ranch" (Fig. 1). The 
"Rafter 'C' Ranch," a 
12,817 acre working 
ranch, was given to the 
University of Nebraska 
Foundation in 1978 by 
Elmer "Pete" and Abbie 
Gudmundsen. Their 
desired purpose was 
stated, "to improve, ad- 
vance and support 
agriculture in the state of Nebraska in ways that have rele- 
vance to the Sandhills area of the state through added re- 
search, improved teaching and continuing education and 
service to the agricultural in- 
dustry." The University of 
Nebraska-Lincoln became 

NEBRASKA 

Fig 1. Map of the Nebraska Sandhills and location of the University of 
Nebraska-Lincoln Gudmundsen Sandhills Laborato,y (GSL). Figure provided 
by the University of Nebraska-Lincoln Conse,vation and Suivey Division. 

The Gudmundsen Sandhills Laboratory contains about 
1,200 acres of subirrigated and wetland meadows and 
11,600 acres of upland sandhills range which include 

sands, sandy and chop- 
py sands range sites. 
Approximate stocking 
rates for upland range 
and subirrigated mead- 
ow are 0.5 and 3.5 
AUM/acre, respectively. 
Hay is harvested from 
meadows for winter 
feeding and to supple- 
ment dormant-season 
grazing on upland range 
sites. The dominant 
grass species on upland 
range sites are: little 
bluestem [Andropogon 
scoparius (Michx.) 
Nash], prairie sandreed 
[Calamovilfa Ion gifolia 

(Hook.) Scribn.], sand bluestem (Andropogon hal/li Hack.), 
switchgrass (Panicum virgatum L.), sand lovegrass 
[Eragrostis trichoides ( Nutt .) Wood], and blue grama 

[Boute/oua grad//is ( H.K.B.) 
Lag. Ex Griffiths]. Soils are 
predominantly Valentine fine the lessee of the sands (mixed, mesic Typic Gudmundsen Sandhills Ustipsamments). While forbs 

Laboratory from the and shrubs generally ac- 
Foundation in 1981. The count for less than 15% of 
"Rafter 'C" has made the the herbage, a great diversi- 
transition from a commercial ty of forb species are widely ranch to a multi-disciplinary distributed on upland range research laboratory with ad- sites. Meadow soils are pri- ditional fencing, water devel- manly Gannett-Loup fine 
opment, cattle handling facil- sandy loam (course-loamy ities and roads. Research mixed mesic Typic Hapla- 
opportunity was enhanced quoll). At GSL, differences in 
with dormitory facilities for depth to the water table and students and faculty, a duration of standing water in- 
meeting room, and a labo- fluence the degree of soil 
ratory equipped for processing plant, insect, soil, water and wetness and the distribution of plant communities on the 
livestock diet and extrusa samples. meadow. Wetland sites have the longest duration of inun- 

Headquarters of the Gudmundsen Sandhills Laboratory. 
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dation and tend to be dominated by sedges and rushes. 
The water table may be as deep as 5 feet during the graz- 
ing season on subirrigated sites which are dominated by 
grasses. Wet subirrigated sites have a degree of wetness 
and species composition that is intermediate between the 
wetland and subirrigated sites. Common species found in 
most meadows include smooth bromegrass (Bromus iner- 
mis Leyss.), redtop bent 
(Agrostis stolonifera L.), 
timothy (Phleum prat- 
ense L.), slender wheat- 
grass [Elymus trachy- 
caulum (Link) Gould ex 
Shinn.], quackgrass 
[Elytrigia repens (L.) 

— 

Nevski.], Kentucky blue- 
grass (Poa pratensis L.), 
prairie cordgrass (Spar- 
tina pectinata Link), reed- 
grasses (Calamagrostis 
spp.), and numerous 
species of sedges 
(Carexspp. and Cyperus 
spp.), rushes (Scirpus 
spp.), and spikerushes 
(Eleocharis spp.). Big 
bluestem (Andropogon 
gerardii Vitman), indian- 
grass [Sorghastrum nutans (L.) Nash], and switchgrass 
(Panicum virgatum L.) are present on most of the meadows 
at GSL, but their relative abundance is low in areas that 
have historically been hayed each summer. Legumes and 
other forbs are generally minor components of meadow 
vegetation. 

The cow herd at GSL consists of about 360 March-calv- 
ing and 200 June-calving cows. Cows are MARC II com- 
posites (1/4 Hereford, 1/4 Angus, 1/4 Simmental, and 1/4 
Gelbvieh). The herd was developed from 450 Angus X 
Hereford heifers which were purchased in the spring of 
1981 and 200 Angus X Simmental cows transferred from 
the Sandhills Ag Lab (closed in 1981) near Tryon, 
Nebraska. Bulls are obtained from the USDA-ARS Meat 
Animal Research Center (MARC) near Clay Center, 
Nebraska. Fall pregnancy rate for March and June calving 
cows has generally been about 93% and calving rate has 
generally been about 98%. The culling rate of the cow herd 
has been highly variable to accommodate various heifer 
development studies. Heifers selected to replace cull cows 
are developed at GSL. Surplus heifer calves have been 
used in studies at other research locations in the University 
of Nebraska system or sold at weaning if they are not need- 
ed. Steer calves may be wintered and summer grazed at 
GSL as yearlings, fed in University of Nebraska-Lincoln 
feedlots at Mead or Scottsbluff, or sold at weaning if they 
are not needed for research. 

A resident manager supervises 3 full-time technicians 
and directs day-to-day operations at GSL. Planning and co- 
ordination of research and education activities at GSL is 
done by a faculty planning committee comprised of all fac- 

ulty with research at GSL, an extension educator, and the 
director of the University of Nebraska-Lincoln West Central 
Research and Extension Center in North Platte. One of the 
faculty researchers serves as the coordinator between the 

planning committee and the resident manager and supervises 
the resident manager. An industry advisory committee was 
formed in February 1996. The committee reviews research 

and education pro- 
gramming at GSL and 
identifies research and 
education needs for 
the beef cattle industry 
in the Nebraska 
Sandhills. Nominations 
for the committee were 
made by the Nebraska 
Cattlemen Association, 
Sandhills Cattlemen 
Association, the 
Nebraska Section of 
the Society for Range 
Management, the Ne- 
braska Branch of 
Holistic Management, 
and University of 
Nebraska faculty. The 
advisory committee 
represents an array of 
ranch sizes and the 

full geographic region of the Sandhills. All advisory committee 
members help with technology transfer to the industry. 

Research and Education Objectives 
Our research and educational objectives focus on beef 

production systems from conception to slaughter. This 
focus on systems allows us to identify necessary compo- 
nent research and then incorporate results into systems 
analysis. Research objectives are to develop plant/animal 
systems that are economically and environmentally sustain- 
able. Our educational objective is to provide knowledge and 
decision support systems including monitoring techniques 
for optimal and sustainable use of Sandhills rangeland re- 
sources. Since the inception of GSL, research and educa- 
tional programs have become more ecologically diverse 
and team oriented. Joint projects with animal, range, soil, 
veterinary, economics, entomology, geology, hydrology, 
forestry and wildlife have increased our understanding of 
the Sandhills ecosystem. Facility development, increasing 
diversity of faculty expertise, cooperative efforts with other 
University of Nebraska centers and strong support of the 
beef cattle industry have all contributed to the research and 
educational efforts. 

Past Research at GSL 
A number of studies at GSL have tested concepts which 

have contributed to the development and evaluation of live- 
stock production systems for the Sandhills (Ward 1997). 
Protein and energy supplements have been studied for dry- 
gestating cows and lactating cows grazing dormant-season 

June calving cows with calves grazing Sandhills summer range. 
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forage on upland range sites. Cows have generally re- 
sponded more favorably to supplemental protein than ener- 
gy during fall-winter grazing. Dry-gestating cows grazing 
winter range generally loose body condition without supple- 
mental protein. Gestating cows grazing winter range will 
maintain body condition with a small amount of supplemen- 
tal degraded intake protein (DIP, i.e. rumen degradable 
protein). The requirement for supplemental rumen degrad- 
able protein is likely between 0.31 and 0.37 lb/day 
(Hollingsworth-Jenkins et al. 1996). Lactating cows grazing 
fall-winter range have responded to both degraded intake 
protein and undegraded intake protein (UIP , escape pro- 
tein). Second-cutting hay, harvested on subirrigated mead- 
ows in August after a first cutting in June, contained about 
15% crude protein and was as effective as more expensive 
soybean meal supplements in maintaining body condition 
of dry-gestating cows grazing winter range. Weaning 
March-born calves in early September improved condition 
score of cows in November over cows that suckled calves 
until November. Gain of calves weaned in September and 
placed on subirrigated meadow regrowth after a first cutting 
of hay in July was equal to calves suckling cows on upland 
range during the September to November period (Lamb et 
al. 1997). March- and April-born calves, suckling cows on 
upland range during summer (Hollingsworth-Jenkins 1994) 
or on subirrigated meadow regrowth in the fall (Lardy 
1997), have increased gains when supplemented with UIP 
over non-supplemented calves, suggesting that protein 
available for growth is limiting calf gain. 

The first systems research at GSL addressed winter and 
post-calving grazing and feeding within year-long produc- 
tion cycles for March-calving cows (Adams et al. 1994). 
This work showed that extending winter grazing and graz- 
ing cool-season forages on subirrigated meadows in early 
spring, in lieu of feeding hay, increased returns per calf up 
to $90/head. Systems which fed the least hay were consis- 
tently most profitable. 

We recognized that if we were to be effective in develop- 
ment and evaluation of livestock production systems we 
needed a greater understanding of seasonal patterns in diet 
quality and composition on meadows and upland range, 
particularly when reducing fed forages and relying more ex- 

tensively on grazed forages. Nutrient content of hay, individ- 
ual plant species, and livestock diets from both meadows 
and upland range have been described in relationship to 
plant maturity in agronomic meadow studies, tiller staging 
and grazing preference studies on upland sites, and by diets 
from fistulated cows and calves. Agronomic studies on 
subirrigated and wetland meadows have evaluated harvest 
date, fertilizer, and harvest date by date of fertilization inter- 
action effects on yield and quality of hay and regrowth after 
haying, plant recovery of applied nutrients, and species 
composition. Economic analysis of the yield and forage 
quality of hay showed that application of nitrogen, sulphur, 
and phosphorus to subirrigated meadows can be profitable 
practices, especially when accounting for forage quality. 
When forage quality was valued as part of this economic 
analysis of meadow forage, optimal harvest time was earlier 
than traditional haying dates in the area (Norton et al. 1997). 
Nutritional knowledge gained from meadow research at 
GSL has been critical for extending the length of grazing 
seasons, consistently producing high quality forages for 
supplements and heifer development, and increasing flexi- 
bility in calf and yearling grazing programs. 

In order to utilize the metabolizable protein system adopt- 
ed by the National Research Council (NRC 1996), degrad- 
ed intake protein (DIP), undegraded intake protein ( UIP 
and forage digestibility have been determined on diet sam- 
ples collected throughout the year from upland range and 
subirrigated meadows (Lardy et al. 1998). Nutrient intake is 
the product of concentration of a nutrient in a forage and 
the amount of forage consumed. Considerable efforts were 
made to build a base of forage intake data for cows 
throughout the year at all stages of pregnancy and lacta- 
tion, and for weaned and suckling calves and yearlings. 
With regression models (Lardy et al. 1998) of annual pro- 

MARC II cows eating protein supplement. 

MARC II cows on winter range coming to be fed protein supplement. 
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tein and digestibility patterns and reliable estimates of for- 
age intake components, the metabolizable protein system 
and energy can be evaluated for a variety of animal re- 
quirements to determine first limiting nutrients or deficien- 
cies. These evaluations can then be the basis for nutrition 
and management research needed for developing and re- 
fining livestock production systems. 

The large geographic area of the Sandhills and the diver- 
sity of enterprises and managerial thought processes have 
resulted in a wide variety of grazing strategies. It became 
evident that in the Nebraska Sandhills, testimonials and not 
reliable data were generally the norm for evaluating im- 
pacts of proposed grazing schemes on meadows and up- 
land range. Resources were not available at GSL for com- 
parative studies of all possible grazing schemes on upland 
range and/or meadows. Additionally, we 
found considerable controversy among 
ranchers and conservationists about im- 
pacts and interpretation of studies and 
grazing systems implemented in other 
geographic locations. The approach con- 
ceived for studying grazing effects on up- 
land range and subirrigated and wetland 
meadows needed to be well controlled, 
replicated and have broad application. 
These needs led to the development of a 
series of grazing studies designed to pro- 
vide a broad ecological data base for the 
development of grazing systems that are 
designed to achieve specific resource 
management and livestock production 
objectives. 

Short-duration grazing treatments were 
used to simulate arrays of grazing strategies in large sets of 
small upland range pastures. The treatments evaluated re- 
source responses to date and frequency of grazing, date by 
stocking rate interactions, and grazing pressure (Ward 
1997). Prairie sandreed was more susceptible to heavy 
grazing during June—August than sand bluestem. Cattle se- 
lectively grazed both species all summer (Reece et al. 
1996). Reductions in total organic reserves of grazed sand 
bluestem populations corresponded to similar percentage 

reductions in root length in plants clipped to simulate graz- 
ing (Engel et al. 1997). Root response to grazing has be- 
come an important area of our research. Infiltration rates 
are high and water holding capacity is low in the sandy 
soils of this ecosystem. 

Utilization of prairie sandreed during early summer is 
highly correlated with grazing pressure and percent of 
prairie sandreed tillers grazed is highly correlated with use. 
Grazing pressures can be calculated for many grazing 
schemes, based on our documentation of seasonal distrib- 
ution of current-year herbage, and used to predict use of 
this key forage species. 

Four years of heavy summer stocking rates on sands 
range sites increased the species composition of cool-sea- 
son grasses by 10 percentage points, from 5% to 15%. 
Heavy grazing also caused measurable increases in west- 
ern ragweed (Ambrosia psilostachya Dc.) which declined to 
pretreatment levels after 1 year of rest. Grazing treatments 
in several studies at GSL have caused measurable 
changes in foliar architecture and insect populations that af- 
fect distribution and decomposition of litter. Changes in fo- 
liar architecture also affect wildlife habitat. Grazing pastures 
only in June or July at light stocking rates resulted in ade- 
quate cover for prairie grouse nesting sites in the following 
year. Moderate stocking in June frequently provided ade- 
quate cover while heavy grazing in either month resulted in 
poor cover for sharp-tailed grouse (Pedioecetes phasianel- 
lus) or prairie chickens (Tympanuchus cupido). 

Present and Future Research 
At GSL we are trying to determine effects of cattle on 

rangeland resources and vice versa over full production cy- 
cles. Profitability and sustainability of the 
resource rather than selected production 
outputs will be the criteria for evaluating 
systems. Key to our present work is a 

high degree of cooperation among faculty 
from Animal Science, Range Science, 
Agricultural Economics, Entomology, 
Veterinary Science, Water Conservation, 
and Nebraska forestry and input from the 
beef industry, the primary user of 
Sandhills forage resources. 

Based on our work with March-calving 
cows we hypothesized that if the cows' 
lactation and calving date were matched 
with nutrients available in upland range 
and meadow forages, that ted hay could 
be reduced by a ton or more. We further 
hypothesized that the improved match 
would enhance profitability of Sandhills 

ranches by reducing the amount of hay fed and labor and 
equipment associated with feeding. Simple descriptive 
models of the nutrients in range and meadow forages pro- 
vided the basis to conceptually match the cows' nutrient re- 
quirements with nutrients in grazed forages. To test our hy- 
pothesis, we selected a mid-June calving date as a means 
to match the nutrient requirements of late gestation and lac- 
tation with a high concentration of protein and digestibility in 
range forages. In this study, the endpoints for evaluation 

A forage yield and quality plot on a subirrigated meadow at GSL. 

A steer fit with a fecal collection bag 
for intake studies. 
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are returns per cow exposed to the bull at weaning, and the 
returns on the calf through to slaughter. All production out- 
puts and costs are recorded for the traditional March-calv- 
ing cow herd and the June-calving herd. All marketing op- 
portunities will be evaluated. A progress evaluation after 3 
years (Clark et al.1997) showed that annual fed forage has 
been reduced by over 3,000 lb/cow with the June-calving 
system and returns per calf are about $50 greater for June- 
born than March-born steer calves. 

Replacing days on harvested feed with grazing days will 
require knowledge of how combined seasons of grazing dur- 
ing spring, summer, and/or dormant seasons affect range- 
land resources compared to single seasons of use. We hy- 
pothesize that sustainable stocking rates on upland range 
sites will increase as the percentage of annual stocking rate 
is shifted from summer to dormant-season grazing. Recently 
initiated studies will focus on different systems of managing 
growing cattle from weaning to finishing with different 
schemes for backgrounding weaned calves and summer 
grazing yearlings on different combinations of meadow and 
upland range before shipment to feedlots. These studies will 
involve detailed ecological and economic assessment. 
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Grazing Surveys: Problems, Experiences, 
and Ideas 

Jerry L. Holechek, Hilton de Souza Gomes, and Dee Gait 

A gencies managing public rangelands, primarily the 
Forest Service and Bureau of Land Management, 
are being required to collect more quantitative bio- 

logical data for their decision making processes than previ- 
ously. At the same time budgets and personnel resources 
are squeezed by congressional cuts. Controversies sur- 

rounding grazing decisions on public lands are on the rise, 
particularly in New Mexico. Ranchers, lacking confidence in 
the validity of the grazing surveys, have often resisted graz- 
ing changes on their federal land allotments. On the other 
hand, environmental groups tended to believe more severe 

adjustments were needed than those proposed by federal 
rangeland managers. Problems and controversies encoun- 
tered in conducting grazing surveys on public lands are ad- 
dressed and some ideas explored for resolution of these 
common problems. 

Components of Grazing Surveys 

The Forest Service and Bureau of Land Management are 
now required to do periodic (10 year intervals) environmental 
assessments for grazing permit renewals. Methodologies 
used in these surveys vary somewhat among and within 
agencies. However, they do have some common factors. 
Generally, some combination of grazing capacity, grazing in- 

tensity, ecological condition, and trend information are used 
for decisions on livestock number adjustments and manage- 
ment agreements when grazing permits are considered for 
renewal. Disagreement exists over whether grazing capacity 
and grazing intensity information is necessary in these sur- 
veys. Some range professionals believe that trend in vegeta- 
tion composition should be the primary basis for manage- 
ment adjustments while others consider grazing intensity to 
be of greatest importance. Grazing capacity, grazing intensi- 

ty, rangeland condition, 
and trend all play an im- 

portant role in public land 
grazing surveys. 

Grazing Capacity 
Grazing capacity sur- 

veys can provide critical 
information on the avail- 
ability and location of for- 
age resources within a 
pasture or allotment. 
Many managers believe 
grazing capacity surveys 
are not needed if sound 
information is available 

on previous stocking rates and how well condition and 
trend are meeting present goals. Sound condition and trend 
data are lacking for many pubic grazing lands. Either the 
data were never collected or the data are flawed due to 
lack of replication in time and space. Improper placement of 
transects has been another problem. Therefore grazing ca- 

pacity surveys are often used as a substitute for condition 
and trend or as supplemental information. 

Guidelines used on animal intake rates, forage use, cor- 
rection for slopes, and correction for distance from water 
have often been inconsistent within and among agencies. 
This has created confusion about grazing capacity tech- 

nique reliability. A grazing capacity technique described by 
Holechek (1988) attempts to consolidate research on the 
various components of grazing capacity determination into a 
unified procedure that can be applied consistently across 
western range types. It uses the key area-key species ap- 
proach which has been around in various forms for nearly 
50 years and is reviewed by Cook and Stubbendieck (1986). 
This procedure involves specific corrections for distance 
from water and slope based on various scientific studies. 

Another quantitative procedure developed by Troxel and 
White (1989) uses the same basic approach to animal in- 
take and forage availability as Holechek (1988) but assigns 
25% of the forage to livestock, 50% for site protection, and 
25% to natural disappearance (insects, wildlife, weathering). 
This approach is a conservative one but works well if the 

goal is improvement in range ecological condition and mini- 

mizing risk. 
Important problems in any grazing capacity determination 

involve precipitation variability among years and vegetation 
variability over land units. Grazing capacity determinations 
should always take into account precipitation conditions in 

prior years as well as the present year. For this reason, 

vegetation sampling should be averaged over a 3 year peri- 
od. However in reality 
short term needs and 
cost often necessitate 
use of data from a single 
year. In New Mexico 
USDA Natural 
Resources Conservation 
Service site guidelines 
and long term monitor- 
ing studies (Herbel and 
Gibbens 1996) may be 
helpful in adjusting for- 
age production esti- 
mates to average condi- 
tions. If growing season 
precipitation departs 



Grazing Intensity 
The validity of using grazing in- 

tensity or utilization as a tool for management decisions 
has been questioned. One viewpoint maintains one or two 
years of overuse will not have much impact on most range- 
lands. Season of use is thought to be more important than 
degree of use for many range plants. Clipping studies indi- 
cate two or three years of heavy use can have lasting (3—7 
years) negative impacts on production and vigor of some 
forage plants in arid and semi-arid areas (Cook and Child 
1971, Trlica et al. 1977). Heavy use affects more than just 
forage plant health. Soil stability, fish and wildlife habitat, 
livestock productivity, and rangeland esthetic quality can all 
be damaged with heavy use. 

Commonly environmentalists and Forest Service range 
conservationists consider even one year of severe use un- 
acceptable. Some allotment management plans are now 
written so grazing for the year must be curtailed when graz- 
ing intensity standards on key areas are reached. 

Utilization surveys by both the Bureau of Land 
Management (BLM) and Forest Service often involve quali- 
tative techniques. For example the BLM in southern New 
Mexico classifies unused (0—5% use), lightly used 
(21—40%), moderately used (41—60%), heavily used 
(61—80%), or severely used (81—100%) based on visual ap- 
pearance. Both Forest Service and BLM personnel often 
map out utilization zones for allotments. The primary con- 
cern regarding these surveys remains that they are subjec- 
tive and cannot be readily quantified with standard statisti- 
cal procedures. 

Grass stubble height measurements can provide a useful 
quantitive cross check on qualitative utilization surveys. 
While stubble heights do not necessarily reflect percent use 
by weight of forage plants, they do reflect remaining vege- 
tation residue to protect the soil, provide food and cover for 
wildlife, and provide forage for livestock. Grass stubble 
heights have been well related to forage grass vigor and 
productivity (Johnson 1953, Valentine 1970). Minimum 
stubble height guidelines for various range forage plants 
are reviewed by Heady and Child (1994) and Holechek et 
al. (1998). 

Another approach is to estimate residue or biomass left on 
the range at the end of the grazing season rather than the 
amount removed. Bement (1969) found forage plant residue 

age in a wet year can leave more 
residue than removal of 30% in a dry year. 

Stubble height surveys of grazing intensity can be done 
quickly and with high repeatability. Measurement of 40 to 
50 plants of each key species on a key area gives reason- 
able precision. 

Condition and Trend 
Changes in range condition scores over time have been 

an important basis for monitoring management effective- 
ness. Range condition commonly evaluates how well exist- 
ing vegetation composition is suited to intended uses. 
Present management practices will normally be continued if 
vegetation composition is satisfactory or the trend is to- 
wards the desired goal. If vegetation changes are moving 
away the desired goal, major changes in management may 
be needed. 

Range condition scores in the past have often been 
based around the amount of remaining climax vegetation 
using Dyksterhuis (1949) procedures or some related ap- 
proach such as the Parker 3-step method. However recent- 
ly a variety of procedures have become available for evalu- 
ating range condition (Bonham 1989, NRC 1994). 

One of the most controversial questions in rangeland 
management in recent years has been whether or not the 
more arid ecosystems can recover part of their original 
species composition after lengthy human induced distur- 
bances such as heavy livestock grazing. Under the succes- 
sional theory developed by Clements (1916) and put into 
practical application by Dyksterhuis (1949), progression 
back to climax is expected when grazing pressure is re- 
duced. Range management both past and present relied 
heavily on the Clements-Dyksterhuis theory but there have 
been notable alternative viewpoints (Westoby et al. 1989, 
Laycock 1991). Generally Clement's theories on succes- 
sion apply better in more humid grassland range types than 
in arid areas dominated by woody plants. However, in the 
sagebrush type of Wyoming (Cooper 1953), the salt desert 
of Utah (Yorks et al. 1992), on pinyon-juniper woodland in 
Utah (Yorks et al. 1994) and in the Chihuahuan Desert of 
New Mexico (McCormick and GaIt 1993) key forage plants 
increased (progression toward climax) over long time peri- 
ods (8—40 years) with reduced livestock grazing pressure. 
These studies and others reviewed by Ellison (1960) mdi- 
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more than 50% from the long term average, any assess- was well related to livestock productivity, forage productivity, 
ment of grazing capacity will likely be unreliable due to er- and economic returns on shortgrass range in Colorado. The 
ratic forage production. economic effectiveness of basing grazing intensity on 

If key sites are carefully selected, one key site per 4,000 residue has also been well established for California annual 
acres has been an acceptable minimum on public lands in grassland rangelands (Hooper and Heady 1970). 
New Mexico. Generally ranchers and government range con- Stubble heights and/or residue reflect grazing severity far 
servationists have agreed key sites ______________ - better than percent use data alone. 
on upland areas should be about Residue protects the soil, provides 0.75 to 1 .00 mile from water and food and cover for wildlife, and feed 
representative of average grazing nange COfluI. common'y for livestock. Percent use can be 
pressure and vegetation composi- evaluates how well existing misleading in regard to grazing tion within a pasture. In riparian rrmrrcil-jrn severity because annual forage pro- 
areas location of key sites should be I I I I I duction can show deviations of well 
about 0.5 to 0.6 miles from water. suited to intended ''' over 100 percent from the long term 

average (Herbel and Gibbens 
1996). Removal of 60% of the for- 



RANGELANDS 20(5), October 1998 11 

cate increases in forage plants can occur on many arid 
shrubland/woodland areas in response to livestock grazing 
management alone it degradation has not been too severe. 

The Clements and Dyksterhuis basic successional model 
provides a useful description of vegetation changes in re- 
sponse to grazing "from a general standpoint." However we 
recognize many exceptions exist. Severely degraded arid 
rangelands heavily dominated by unpalatable shrubs are 
better served by the state and transition models (Westoby 
et al. 1989, Laycock 1991). In such situations herbicides, 
mechanical treatment, burning and/or seeding will probably 
be needed to obtain a more desirable plant community 
"within a reasonable time period." 

To totally discard range condition and trend information 
based on the Dyksterhuis or the Parker 3-step methods 
would be a mistake. Although these approaches have limi- 
tations, they remain as the primary basis for evaluating past 
vegetation changes on many public rangelands. If data are 
properly collected and interpreted, Dyksterhuis and Parker 
3-step methods can provide valuable information on vege- 
tation changes through time. 

Exclosures can be valuable in distinguishing grazing from 
climatic effects on vegetation. Downward trends in range 
ecological condition can occur as a result of drought and/or 
wildlife use (elk) under conditions of no livestock grazing 

Importance of Combining Grazing Surveys 

When reliable information is available on grazing capacity, 
utilization, ecological condition, and trend, managers can 
make more informed decisions than if they have only part of 
these elements. This is particularly true for situations where 
only one year of condition and trend information is collected 
at widely spaced intervals (10—30 years). The case for a 

grazing permit reduction on public lands may be more justi- 
fied if grazing intensity is above the desired level, the allot- 
ment shows a significant trend away from the management 
goal, and ecological condition is below what is desired than if 
based merely on a one year grazing capacity survey indicat- 

ing a forage deficit. By the same token, grazing capacity de- 
terminations may indicate adequate or surplus forage for pre- 
sent animal numbers. However distribution problems may be 
causing a downward trend on one or two key areas. Here 

again all four elements in combination yield superior decision 
making rather than reliance on part of these elements. 

Ranchers and environmentalists alike have more conf i- 
dence in management decisions when they are supported 
by complete grazing surveys. Public land agencies may be 
unable to provide complete surveys due to budget limita- 
tions. In such cases permittees need to seek the "missing 
pieces of the puzzle" by consultation with extension special- 
ists and private consultants, or personally collecting the in- 
formation. 
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Brush Management on the Cusenbary Draw Watershed: 
History and Ramifications 

ERIC J. REDEKER, THOMAS L. THUROW, AND XINYUAN WU 

I ncreased dominance of shrubs and trees in what had 
previously been grasslands or savannas is a widely ob- 
served trend attributed to a variety of factors including 

reduced fire frequency and overgrazing. Large increases in 
woody cover can adversely affect on-ranch livestock opera- 
tions by increasing the costs of management and decreas- 
ing the carrying capacity. 

An important off-ranch impact associated with an in- 
crease in woody cover is the reduction of water yield from 
the rangeland. This is an important issue throughout the 
western U.S. since many of the surface and groundwater 
resources recharged by rangeland watersheds are not suf- 
ficient to meet current demands (van der Leeden 1990). 
Municipalities and state governments are increasingly look- 
ing to brush control as a way to augment water yield to help 
meet future needs. This issue is of special significance in 
the Edwards Plateau, Texas, since 2.1 million people de- 
pend exclusively on rangeland water recharge to the 
Edwards Aquifer and to the many streams and rivers that 
originate in the region. 

What is the linkage between brush encroachment 
and water yield? 

Water yield (runoff and deep drainage) tends to decrease 
as woody cover increases because, compared to grasses, 
trees and shrubs have: 1) a more extensive canopy which 
catches precipitation which evaporates back to the atmos- 
phere (i.e., interception loss), 2) a greater leaf area for tran- 
spiration, 3) a more extensive root system with greater ac- 
cess to soil water, 4) a greater ability to extract water from 
very dry soil, and 5) many invasive woody species are 
evergreen allowing rapid resumption of water use when it 
becomes available (as opposed to most grasses which 
senesce during dry periods and require time to re-establish 
green tissue). 

What was the degree to which brush cover has 
changed and what were the likely impacts to carry- 

ing capacity and water yield? 

Cusenbary Draw, an 80 square mile watershed on the 
Edwards Plateau, is representative of much of the region in 
terms of soil (shallow silty clay), vegetation, and land man- 
agement. Nineteen different ranches are partly or wholly lo- 
cated within the watershed. The Sonora Texas Agriculture 
Experiment Station, which has been the site of much 
rangeland hydrology research over the past several 

decades, is also partially located within the watershed. The 
predominant bunchgrasses are sideoats grama and Texas 
wintergrass. The dominant shortgrass is curly mesquite. 
Five range sites were defined within the watershed. Ashe 
juniper, redberry juniper, and live oak are the dominant 
woody species on the shallow soils of the upland (e.g., 
Deep Divide, Shallow and Low Stony Hill range sites), while 
honey mesquite and live oak dominate the lowlands with 
deeper soils (e.g., Valley and Bottomland range sites). 

Aerial photographs acquired from the US Department of 
Agriculture—Farm Services Agency (USDA-FSA) were used 
to form a composite photograph of the watershed for both 
1955 and 1990. The amount of woody cover in 1955 and 
1990 and the rate of change between these dates was cal- 
culated using image analysis technologies on each of the 
five range sites delineated within the watershed (Redeker 
1998). Literature and expert opinion were used to validate 
and refine the aerial photo composition estimates of woody 
(juniper, oak, mesquite) and herbaceous (bunchgrass, 
shortgrass, forbs) cover. From this information the water 
yield and livestock carrying capacity was estimated using 
the Simulation of Production and Utilization of Rangelands 
model (SPUR-91). The SPUR-91 model has been validated 
to be an effective tool for estimating water yield and live- 
stock carrying capacity on range sites throughout Texas 
(Carison et al. 1995, Carlson and Thurow 1996). 

Brush Cover Changes Between 1955 and 1990 

Brush in the Cusenbary Draw watershed increased from 
an average of 22% cover in 1955 to 24% in 1990 (Table 1). 
The slight increase during this 35 year period is attributable 
to brush control efforts (fire, herbicides, chaining, grubbing 
and/or manual cutting) which kept the potential for brush in- 
crease in check. In contrast, on the scattered locales within 
the watershed where no brush control was applied the 
brush increased from 22% cover in 1955 to 37% in 1990. 

Brush control efforts were not uniformly applied through- 
out the watershed. Ranchers made rational economic 
choices by putting their greatest shrub control emphasis on 
the range sites that had the greatest production potential 
(Fig. 1). As a result, brush cover on the lowest production 
potential range site (Deep Divide) increased the most and 
brush cover on sites with relatively high production potential 
for the region had a net decrease in brush cover (Valley 
and Bottomland). 

Although there was little change in total woody cover be- 
tween 1955 and 1990, there was a marked shift in woody 
composition (Table 1). There are two factors likely to have 
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Fig. 1. Comparison of the relative change in woody cover from 
1995 to 1990 as related to the production potential of the range 
sites in the Cusenbaiy Draw watershed, Texas. 

accounted for this shift. One is that the most severe 

drought in Texas this century occurred between 1951 and 
1957. During this period there was a 54% mortality of live 
oak and a 90% mortality of juniper greater than 6 feet tall, 
but there was insignificant drought kill of juniper trees less 
than 6 feet tall (Merrill and Young 1959). This set the stage 
for young juniper to increase after the drought. Another rea- 
son for the juniper increase is pasture-wide chaining prac- 
tices, common in the 1950's and 1960's, which indiscrimi- 
nately cleared all brush. Redberry juniper aggressively cop- 
pices from the roots. The continuous presence of cattle, 
sheep, goats and deer would have likely put greater browse 
pressure on the resprouts and seedlings of oaks than on 
the less palatable juniper seedlings and resprouts. Unless 
there had been a follow-up treatment with herbicides or fire 

(which often there was not), redberry juniper regrew in 
more dense stands than were present before the treatment. 
This shift in the composition of woody cover significantly re- 
duced the water yield since the evapotranspiration losses 

Year Juniper Oak Mesquite Total 

(%) (%) (%) (%) 
1955 3 17 2 22 
1990 12 10 2 24 

associated with juniper are substantially greater than asso- 
ciated with oak or mesquite (Thurow and Hester 1997). 

Water Yield and Livestock Carrying Capacity 
Ramifications 

Four scenarios of brush management were tested using 
the SPUR-91 model. Scenarios 1 and 2 estimated the aver- 

age water yield and livestock carrying capacity associated 
with the 1955 and 1990 vegetation cover. Scenario 3 esti- 
mated the average water yield and livestock carrying ca- 

pacity associated with the likely woody cover increase in 
the watershed if there had been no brush control. Scenario 
4 examined the estimated water yield and livestock carrying 
capacity increase that would be likely to occur based on a 
response to a mail survey regarding a hypothetical publicly 
funded brush control cost-share program designed to in- 
crease water yield (Garriga 1998). Participation in the cost- 
share program required that ranchers agree to clear en- 
rolled land to 3% woody cover and maintain that cover for a 

10-year period. This scenario required that the government 
payment associated with the cost-share would result in 
zero net financial cost to the rancher. The cost-share calcu- 
lation varied according to the pre-existing brush cover and 
included the cost of brush control plus or minus the 
changes in wildlife and livestock lease value of the ranch 
after the enrolled land was cleared. Based on these terms, 
the ranchers who participated in the survey were willing to 
enroll 40% of their land to be managed at 3% brush cover. 
Table 2 summarizes these scenarios in terms of their esti- 

Table 2. Water balance and livestock carrying capacity of the Cusenbary Draw watershed derived from the 
Simulation of Production and Utilizations of Rangelands-91 model. 

19551 19902 No Brush3 
Control 

Publicly Funded4 
Brush Control 

Precipitation (inches/year) 

Evapotranspiration (inches/year) 

19.7 

18.7 

19.7 

18.9 

19.7 

19.3 

19.7 

18.1 

Water Yield (gallons/acre/year) 27,150 21,720 10,860 43,440 

Moderate Stocked Carrying 

Capacity (acres/animal unit/year) 25 24 20 28 

'shrub cover = 3% juniper, 17% oak, 2% mesquite 
2shrub cover = 12% juniper, 10% oak, 2% mesquite 
3shrub cover = 18% juniper, 15% oak, 4% mesquite 
4O% of the land cleared to 3% shrub cover, 60% of the land at the 1990 shrub cover. The relative composition of both the cleared 
and uncleared portions of land is the same as the 19902 values. The hypothetical publicly funded brush control program was based 
on cost-share offers which vary according to the current ranch brush cover and were designed to enable ranchers to control brush 
for 10 years at no net cost. 
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mated impact (as calculated by the SPUR-91 model) on 
water yield and livestock carrying capacity. 

The fact that ranchers were able to keep overall brush 
cover within the watershed between 22% to 24% between 
1955 and 1990 implies that the ranchers generated signifi- 
cant benefits for off-site water users. Their actions prevent- 
ed a substantial decline in water yield which would have oc- 
curred if brush had been allowed to increase unchecked by 
management intervention. Ranches throughout the 
Edwards Plateau are increasingly being subdivided into 
smaller parcels that are used mainly for recreation. 
According to survey data from the Edwards Plateau, 
landowners have less interest in brush control if they are 
not reliant on livestock income (Garriga 1998). Less interest 
in brush control will likely lead to less water yield. 
Furthermore, these ranchers commented that they would 
have liked to do more brush control, but the cost prevented 
additional action (Garriga 1998). When offered an opportu- 
nity to participate in a hypothetical cost-share program 
which would compensate them for the financial costs of 
clearing and maintaining brush cover at 3%, the ranchers 
indicated that they would opt to substantially reduce brush 
cover and, thereby, to increase water yield and livestock 
carrying capacity. This off-site water yield benefit provides a policy rationale for regional government helping to defray 
the cost of brush control to private ranchers. 
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Grazing Intensity: Critique and Approach 

Jerry L. Holechek, Hilton de Souza Gomes, Francisco Molinar, and Dee Gait 

F ew subjects in recent years have stirred up more con- 
troversy in the range profession than the issue of 

using utilization guidelines in public rangeland man- 
agement. Herbage utilization is now becoming a part of 
management goals on Forest Service and Bureau of Land 

Management rangelands in some western states. 
Arguments against herbage use as a primary range man- 
agement tool are given by Sharp et al. (1994), Frost et al. 
(1994), McKinney (1997) and Burkhardt (1997). Collectively 
these papers develop the case that percent use is difficult 
to determine and grazing timing is more important to plant 
welfare than degree of use. We believe that these papers 
make some valid points, but can be misleading and fail to 
consider all aspects of the situation. Therefore, we have 
prepared a response along with suggestions on how graz- 
ing intensity can be appropriately used in range manage- 
ment decisions. 

Grazing Intensity Defined 

Grazing intensity and percent utilization are often used in- 

terchangeably but actually differ in what they describe. We 
define grazing intensity as the cumulative effects grazing 
animals have on rangelands during a particular time period. 
In contrast utilization is the percentage of the current year's 
herbage production consumed or destroyed by herbivores. 
Percent herbage use provides only one measure of grazing 
intensity. Others include amount of forage standing crop re- 

maining at the end of the grazing cycle, percentages of 
grazed and ungrazed plants, plant stubble heights, litter, or 
carry over vegetation from previous years and visual ap- 
pearance. For important backgrounding on the advantages 
and disadvantages of these approaches we refer the read- 
er to Jasmer and Holechek (1984). In our discussion we will 
address grazing intensity recognizing that there are several 
ways it can be evaluated. 

How Important is Grazing Intensity to 
Rangeland Health? 

We believe many ranchers and range managers are 
probably confused because some range experts have writ- 
ten that grazing timing and/or frequency are of primary im- 

portance in grazing outcomes (Frost et al. 1994, Sharp et al 
1994, Burkhardt 1997) while others have emphasized graz- 

ing intensity (Pieper and Heitschmidt 1988, Heady and 
Child 1994, Holechek et al. 1998). This issue has emerged 
as an important controversy in range management. 

This controversy has created a serious dilemma for public 
range managers. Should they base their management 
around prescribed numbers of animals for prescribed peri- 
ods of time for prescribed seasons or should they use flexi- 
ble systems that continually attempt to keep animal num- 
bers in balance with forage resources? 

Basically, the case for use of grazing intensity as a prima- 
ry tool in range management decisions centers around 30 

long term grazing management studies conducted at vari- 
ous locations in the United States and Canada. These stud- 
ies generally show that financial returns from livestock pro- 
duction, trend in ecological condition, forage production, 
watershed status, and soil stability are all closely associat- 
ed with grazing intensity. 

We consider these studies the cornerstones of scientific 
range management, and would hope that all ranchers and 
range mangers would read at least the ones applicable to 
their area. These studies are reviewed in some detail in 

range management textbooks by Vallentine (1990), Heady 
and Child (1994), and Holechek et al. (1998). 

Grazing Systems Versus Grazing Intensity 

Various studies comparing the effects of continuous and 
rotation grazing systems on rangeland vegetation were re- 
viewed by Van Poollen and Lacey (1979). They found that 
forage production was on average about 13% higher under 
rotation schemes. However, a much greater increase (35%) 
occurred when heavy stocking was reduced to a moderate 
rate. Generally, rotation systems were most advantageous 
in terms of improving vegetational composition and forage 
production in the more humid prairie ecosystems. However, 
they had limited or no benefit in the more arid range types. 

In a long-term study comparing rest-rotation and continu- 
ous grazing systems in southcentral Arizona, neither forage 
plant densities nor herbage production differed after 12 

years. In northwestern Arizona, a rest-rotation grazing sys- 
tem did not improve vegetation composition over a 10-year 
period. Even though average utilization was light (30—35%), 

high utilization (above 50%) that occurred in some years 
harmed desired grasses even when followed by rest. It was 

We define urazina IntensIty as the cumulative 
ettetts RraLinV animals have tm ranuelands 
durine a artIcuIar time perlcgl,, 
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concluded that rotation 

grazing systems have 
little or no value in im- 
proving range condi- 
tion in the Mojave 
Desert. Keeping uti- 
lization within safe lim- 
its (below 50%) in all ______________ 
years was considered 
the critical aspect of management. Rest and deferment 
were not sufficient to overcome the effects of periodic 
heavy use (65%) on primary forage plants when rest-rota- 
tion grazing was applied on big sage brush range in north- 
ern Nevada. References for the above examples include 
Martin and Severson (1988), Hughes (1982), and Eckert 
and Spencer (1987). 

Season of Use Versus Grazing Intensity 

It is often suggested that heavy utilization in periods when 
plants are dormant has little effect on their vigor. However 
several studies have shown that in order to maintain plant 
productivity grazing intensity must be kept at moderate lev- 
els even in periods of plant dormancy (See review by 
Holechek et al. 1998). 

Some of the most comprehensive studies on the benefits 
of controlled timing of grazing in arid areas were conducted 
on the Santa Rita range in southcentral Arizona (Martin and 
Cable 1974). It was found that perennial grass cover was 
higher on yearlong than seasonally grazed pastures. 
Perennial grass production was closely associated with de- 
gree of grazing use, and was highest where percent graz- 
ing use was lowest. In this study winter-spring grazing with 
summer-fall rest was inferior to yearlong grazing from the 
standpoint of productivity and density of desirable perennial 
grasses. 

Heady and Child (1994) reviewed the long term (20 year) 
results of various grazing management practices applied on 
95 different pastures on the Vale Oregon District, Bureau of 
Land Management. All seasonally grazed pastures started 
with moderate grazing and had increased forage production 
during the 20 years. Season of use made little difference. 
There was no evidence that rotational grazing schemes 
had any advantages over season long grazing in terms of 
improving range condition or forage production. The key 
factor in range improvement appeared to be the reductions 
in grazing intensities that were applied when the project 
was initiated in 1966. Several recent studies reviewed by 
Holechek et al. (1998) have indicated that stocking rate re- 
ductions have more potential to improve rangeland botani- 
cal composition than rotation grazing systems. 

Multiple Use and Grazing Intensity 
Watershed Impacts 

The various studies of grazing impacts on rangeland soils 
and watershed status are highly consistent in showing that 
vegetation residue is the primary factor determining degree 

of soil erosion and water infiltration into the soil. As residue 
is depleted by heavy grazing, soil erosion increases, water 
infiltration decreases, and water overland flow increases 
(see reviews by Holechek et al. 1998). However the ad- 
verse impacts of moderate grazing relative to light or no 
grazing have been small and unimportant. Rotation grazing 
schemes that concentrate animals into small areas for short 
periods of intense grazing have consistently increased soil 
erosion and adversely impacted water quality compared to 
strategies that kept animals well distributed and involved 
moderate use of forage. 

Riparian areas have undergone degradation under con- 
tinuous or summer season-long livestock grazing even 
when light stocking rates were applied. Rotational grazing 
schemes and/or carefully timed grazing can be useful in im- 
proving these areas if grazing intensity is kept at light or 
moderate levels. Heady and Child (1994) listed proper de- 
gree of forage utilization as their first principle in riparian 
zone management. 

Wildlife 
Grazing strategies that involve periodic heavy use are 

less suited for many desirable wildlife species than those 
that apply moderate intensities year after year. White-tailed 
deer, mule deer, pronghorn, Mearn's quail, sharptailed 
grouse, and prairie chickens are important game animals 
that can be adversely impacted if periodic heavy livestock 
grazing is part of a rotational grazing strategy (see reviews 
by Krausman 1996 and Holechek et al. 1998). 

Esthetic Values 
On public rangelands esthetic appearance is becoming 

an important management objective. Even if properly timed 
heavy grazing levels permitted sustaining primary forage 
species, they would be incompatible with the multiple use 
mandate. Heitschmidt and Walker (1996) suggested that 
plant species composition does not impact society's accep- 
tance of a given grazing practice nearly as much as amount 
of standing biomass, ground cover, number of fecal patties, 
etc. They concluded modern grazing technology requires 
moderate stocking rates be employed to insure rangeland 
agriculture is ecologically sound, economically viable, and 
socially acceptable. 
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Conservative Grazing Controversy 

Conservative grazing involves routinely stocking range- 
lands 10—30% below grazing capacity. In contrast 
Burkhardt (1997) makes the inference that across-the- 
board conservative use standards to public land grazing is 
poor resource management and poor public policy. 
Burkhardt's statement runs contrary to several grazing 
studies reviewed by Holechek et al. (1998) that show con- 
servative stocking lowers rancher risk and will often maxi- 
mize financial returns on western 
rangelands dominated by native 
plants. Lower animal perfor 
mance, lower vegetation pro- 
ductivity, higher ranching 
costs, and the risk of financial 
crisis during drought all mak 
routinely stocking at capacity 
unsound strategy. Generally par- 
tial destocking due to drought is only 
needed in about 1-2 years out of 10 with conservative 
stocking compared to half the years when rangelands are 

fully stocked. 
The real problem with mandatory conservative stocking 

on public lands is that some ranchers would end up taking 
large cuts in their grazing permits that would reduce their 
net worth and force them into insolvency with their lending 
institutions. For this reason, we advocate incentives that 
would encourage conservative grazing, but not make it 
mandatory. These incentives might include lower grazing 
fees or access to low-cost drought insurance. Another ap- 
proach would be to pay ranchers for the animal units they 
forego if they volunteer for conservative stocking. 

Flexibility in Grazing Intensity Guidelines 

Many ranchers and range managers have vigorously ob- 
jected to grazing intensity guidelines on public lands be- 
cause if rigidly or improperly applied they can cause undue 
hardship or make grazing economically impractical. Here, 
we agree with Burkhardt (1997) that inflexible, rigid stan- 
dards aimed at forcing conservative use on all parts of the 

range would put ranchers in an impossible situation. Under 
the best grazing management almost any piece of range- 
land will have small areas that are heavily grazed in certain 
years. There must be a reasonable balance between what 
is practical for the rancher and what is needed to sustain 
and improve rangeland health. 

In our opinion, it seems reasonable to allow public land 
ranchers to exceed grazing intensity guidelines (stubble 
heights and/or residues) on 30 percent of the key areas 
during any particular year. We believe that these guidelines 
should be tailored to management objectives for specific al- 
lotments. Considerable information is available from vari- 
ous grazing studies that allows development of specific 
guidelines based on residues, stubble heights, and/or per- 
cent use. Generally, management changes are needed if 

grazing intensity guidelines are exceeded on over 30% of 
the pasture or allotment for two consecutive years or in any 

two years out of five. If in any year grazing intensity be- 
comes severe (complete lack of stubble height) on one- 
third or more of the range, management changes should be 
implemented. An important part of this approach is to en- 
courage ranchers to avoid exceeding residue or stubble 

height guidelines year after year on the same key areas, 
and to make every effort to keep individual key areas from 

being severely grazed in any year. A practical, proven 
method for conducting grazing intensity surveys using ocu- 
lar reconnaissance and stubble heights is given by 
Anderson and Currier (1973). 

Prescription Versus Information Based Range 
Management 

Our consideration of the various grazing studies shows 
that keeping animal numbers in balance with forage re- 
sources is an essential part of any ranching operation on 
public or private lands. Various measures of grazing inten- 

sity, although imperfect, remain as our primary means for 
decisions on how well this is being accomplished. 

Successful use of grazing intensity as a range manage- 
ment objective requires considerable effort, flexibility, and 
judgement. It is an information-based management ap- 
proach. In contrast, past range management approaches 
on public lands have relied heavily on prescriptions of set 
animal numbers for set grazing periods, with the primary 
goal being a certain desired plant composition that may 
never be attainable. 

Prescription range management has provided certainty to 
ranchers. It did not require annual residue checks by ranch- 
ers and range managers, and there could be no real as- 
sessment of management effectiveness until 5-10 years 
had passed and trend could be assessed. At one time, the 

prescription approach relied heavily on active vegetation 
manipulation (brush control, seeding) funded by the federal 

government. More recently, reductions in livestock numbers 
have been widely used. With set stocking rather than flexi- 
ble stocking, livestock numbers must be about 30% below 
grazing capacity to avoid range degradation. 

Under the information approach, ranchers should not be 
tied to set stocking rates or grazing periods. A rancher's re- 

port card might center around what percentage of his allot- 
ment was kept in compliance with residue or stubble-height 
minimums, while his longer term grade might place more 
emphasis on plant composition objectives. Lower grazing 
fees, tax incentives, recreational fees, low-cost drought in- 
surance, and biodiversity trust fund fees are ways ranchers 

might be rewarded for doing well on their report cards. In 

order for information-based range management to be effec- 

tive, ranchers need appropriate incentives, considerable 
flexibility, and better access to sound information. The role 
of public rangeland managers as educators, mediators, and 
facilitators should increase. Both ranchers and range man- 

agers should be aware that range management is much 
more a journey than a destination. Success depends on 

being constantly prepared for the uncertainties of climate, 
livestock prices, political policies, and unforeseen biological 
and economic events. 
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Water Quality Effect of Rangeland 
Beef Cattle Excrement 

Glenn Nader, Kenneth W. Tate, Robert Atwill, and James Bushnell 

N onpoint source pollution is a new term that range- 
land managers must address. Concerns regarding 
rangeland cattle excrement impacts on water quality 

have focused on nutrient (nitrogen and phosphorus) and 
pathogen loading to water bodies. 

Some studies have attempted to compare cattle excre- 
ment deposited on the range to human waste deposited in 
a septic system (Lahonton 1985, DWR 1971). An important 
point to keep in mind when making this comparison is that 
humans import their food sources into a watershed while 
cattle predominantly consume forage produced in the wa- 
tershed. Cattle export nutrients out of the watershed in the 
form of body mass. Beet calves that gain 2 to 2.5 pounds 
per day, of which 2.4% is nitrogen, 0.8 % is phosphorus 
(Azevedo and Stout 1974), illustrate the amount of nutrients 
that can be removed from grazed watersheds. Nitrogen ex- 
ported in tissues of domestic ungulates has been estimated 
to be 17% of the N in ingested forage (Dean et al. 1975). 

Fig. 1 

Ie3Cr)g 

Thus, assuming 70% moisture and 10% crude protein for- 

age, for every ton of forage consumed about 1.6 pounds of 
nitrogen is removed from the system. 

We do know, for instance, that input of nutrients by rainfall 
can be significant. Olness et al. (1975) found that the range- 
land watershed received more total inorganic nitrogen in rain- 
fall than was lost with surface runoff. Ritter (1986) found that 
both nitrogen and phosphorus contributed by rainfall was 
greater than the rates occurring in stream flow. Menzel et al. 
(1978) during a 4-year study found rainfall added four times 
the nitrogen compared to nitrogen discharged in runoff from 
rotational grazed pastures and about equaled the amount dis- 

charged from continuously grazed pastures. 
Evaluation of rangeland cattle excrement impacts on 

water quality require consideration of natural variability in 
the hydrologic cycle, the nutrient cycles, and the pathogen 
cycle as well as how grazing modifies each of these 
processes. Figure 1. illustrates the complex processes of 

'I 
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the nitrogen cycle on a watershed, and the role of herbi- 
vores in the nitrogen cycle. 

For instance, to understand and quantify the fate of nitro- 
gen on a grazed rangeland watershed several things must 
be considered: 

1.) Quality and quantity of the forage. 
2.) Retention by the animal. 
3.) Losses through volatilization and leaching of NH3. 
4.) Soil incorporation. 
5.) Plant uptake. 
6.) Spatial distribution of the feces and urine. 
All of these factors make it difficult to quantify the amount 

of nutrient and pathogen loading that is attributable to 
rangeland beef cattle on a watershed. 

Components of Range Cattle Excrement 
The amount of excreted feces will depend on forage in- 

take (driven by body size and physiological function) and 
digestibility. The actual amount of urine produced daily 
varies according to production (growth, lactation, or con- 
ception), air temperature, and water consumption. (NRC 
1984). A review of range forage intakes by Cordova et al. 
(1978) showed that they were hiQhly variable ranging from 
40 to 90 g Dry Matter/Weight(kg)5. Several studies in the 
western United States estimates intake ranging from 1 to 
2.8% of body weight. Many water quality studies (Lahonton 
1985, DWR 1979) are based on confined beef cattle excre- 
tion data, which should be used as only crude first esti- 
mates of rangeland cattle excretion. The following are val- 
ues used by agricultural engineers based on a wide range 
of confined beef cattle diets and conditions. Beef cattle pro- 
duce 30 to 49 pounds of urine and 29 and 72 lb. of feces 
per day. For every ton of live animal mass, beef cattle ex- 
crete 0.748 lbs. of Kjeldahl nitrogen, 0.189 lbs. of ammonia 
nitrogen, and 0.20 lbs. of phosphorus per day (ASAE 
1992). Azevedo and Stout (1974) give the range of percent 
of fresh weight to dry matter of 15—27%. The range in con- 
fined beef cattle output was 29 to 60 lbs. of wet feces and 
4.6 to 10.2 lbs. on a dry matter basis. 

Actual rangeland fecal output studies using collection 
bags illustrate the amount of variation found under range- 
land conditions (Table 1). Authors report their findings on a 

daily fecal output on a dry matter basis. Connor et al. 
(1963) was the only one to publish the dry matter digested 
percents which were 40.4 for Southern Nevada and 53.3 
for Northern Nevada. 

Nitrogen, phosphorus, and pathogens in 
grazed rangeland watersheds 

Nitrogen 
Cattle intake nitrogen mainly in the form of plant protein. 

Nitrogen is lost through eructation, belching, and excretion. 
The amount of nitrogen consumed by beef cattle that is uti- 
lized depends on the demands for growth, maintenance, re- 
production, and lactation. This leads to a wide variation in 
reported utilization. Young calves utilize about 42% of con- 
sumed nitrogen (Salter and Schollenbergen 1939). 
Woodmansee et al. (1981) stated that cattle commonly re- 
tain 15 to 20% nitrogen of ingested forage. While Afzal and 
Adams (1992) indicated that typically 75% of the ingested 
N is returned in dung and urine. Azevedo and Stout (1974) 
reported nitrogen was excreted in urine (47.6%) and feces 
(52.4%) by weight. However, many researchers suggest 
urea accounts for about 75% of the excreted nitrogen. 
Excreted nitrogen, mainly in the form of urea, is rapidly hy- 
drolyzed by ubiquitous urea-decomposing enzymes yield- 
ing ammonia. More than 80% of the nitrogen in urine may 
be lost by volatilization. Under simulated feedlot conditions, 
85 to 90% of nitrogen in urine was lost as ammonia. Under 
ambient conditions losses are probably about 50%, which 
is the often used value. Nitrogen in feces that is not 
volatilized is slowly released from complex organic com- 
pounds present in manure as a result of microbial activity. 
The microorganisms which decompose manure demand a 
carbon-to-nitrogen ratio of less than 15 or 20 before ammo- 
nia can be split off and released from nitrogenous organic 
compounds in sufficient quantities for good plant growth. As 
decomposition proceeds, the various organic constituents 
of the substrate are attacked at different rates. Stewart 
(1970) reported that 37.3% of the nitrogen present in fresh 
feces was volatilized within one week. 

Table 1 - Fecal Output Studies 

Animal Daily Fecal 
Weight Output Location Forage Month Author 
(Lbs.) (Lbs.) 

460 3.78 S. Nevada desert shrub Jul. to Oct. Conner et al. 1963 
460 2.68 N. Nevada sagebrush/grass Jun. to Sept. Conner et al. 1963 
605 5.1 —7 E. Oregon crested wheatgrass Apr. to May Handl et al. 1972 
605 5.1 —7 E. Oregon crested wheatgrass Jun. Handl et al. 1972 
726 5.9 Nebraska tall wheatgrass Sept. Adams at al. 1991 
880 5.5 Nebraska meadow Jul. Hollingsworth at al. 1995 
880 8.4 Nebraska meadow Sept. Hollingsworth et al. 1995 
880 7.9 Nebraska meadow Oct. Hollingsworth et al. 1995 
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Wilkinson and Lowery (1973) reported soil N is affected in 
an area .97 square feet around each defecation 3.0 square 
feet around each urination. Grass growth was affected with- 
in an area of 10.76 square feet around each urination spot. 
Woodmansee et at. (1981) estimated that in low productivi- 
ty systems, the amount of nitrogen added in one urine 
patch may be 10 times greater that the uptake capacity of 
the plants, and in highly productive systems, the amount of 
nitrogen added may be three times the uptake capacity. 
Nitrogen not taken up by the plants may be immobilized by 
soil microorganisms or eventually transferred to soil organic 
matter. Ammonium may be absorbed onto soil colloids or 
fixed and lost from the rapid cycling pools, but would slowly 
become available. Afzal and Adams (1992) found that total 
mineral nitrogen under feces was always shallow (0—.78 

inches). The depth of total mineral nitrogen from urine 
changed with time. The change in form of total mineral ni- 

trogen to nitrate and depth was observed at 56 days after 
simulated urine application with an increase of nitrate from 
61% in the 0 to .78 inches depth to 98% in the 1.57 to 2.36 
inches depth. Dormaar et al. (1990) found that grazing did 
not change the total nitrogen in the Ah horizon, but the 
forms were different with higher ammonia and nitrate pre- 
sent. Nitrate is susceptible to loss by leaching if precipita- 
tion is heavy, but in most grasslands such losses are prob- 
ably small (Woodmansee et al. 1981). Most elements in 
feces of large animals are bound in relatively resistant or- 

ganic fractions (Floate and Torrance 1970). The bulk of 
bound elements remains for many years at the surface in 
feces (Angel and Wicklow 1975). Fecal nitrogen is very eff i- 
cient for plant growth because of the slow release 
(Dormaar et al.1990). Cattle grazing removes herbage from 
large areas in a pasture, but deposits feces in a small area. 

Buckhouse and Gifford (1976) 
found .02% of a semi arid range 
covered with bovine feces under 
a stocking rate of 4.9 
acres/AUM. Uneven distribution 
of excreta may affect the nitro- 
gen cycling in the soil-plant-ani- 
mal system. 

Phosphorus 
Phosphorus is an essential nu- 

trient for growth, maintenance, 
lactation, and reproduction of 
cattle. Phosphorus and calcium 
are important in the formation of 
bones. Dietary phosphorus re- 
tained by the animal varies from 
78% for growing calves to 58% 
for lactating cows (NRC 1984). 
Every 2.2 pounds of calf gain 
contains nine grams of phospho- 
rus, while every 2.2 pounds of 
cow gain contains six grams. 
Most excreted phosphorus 

(97.3%) is in the feces. Of the nutrients present in manure, 
phosphorus is the second most resistant to leaching. In 
general, phosphorus from applied manure is not leached 
from soils (Azevedo and Stout 1974). Phosphorus is rapidly 
hydrolyzed and chemically precipitated or absorbed by 
other soil minerals. Most soils are able to rapidly tie up 
large amounts of this element in forms not readily available 
to plants. Most soil phosphorus is tied up chemically in 

compounds of limited solubility. In neutral to alkaline soils, 
calcium phosphate is formed, while in acid soil, iron and 
aluminum phosphates are produced. 

Pathogens 
The primary pathogenic bacteria found in beef cattle ex- 

crement includes Escherichia coli Leptospira interrogans, 
Salmonella spp., Campylobacterjejuni and Yersinia entero- 
colitica (Gary et at. 1983, Altekruse et al. 1994, Whipp et al. 
1994). The primary water-borne protozoa potentially trans- 
mitted by cattle excrement includes Crypt osporidia paivum 
and Giardia duodenalis (also known as Giardia lamblia) 
(Fayer and Ungar 1986, Craun 1990, Atwill 1996). C. 

parvum is a tiny protozoal parasite that can cause gastroin- 
testinal illness in a wide variety of mammals, including hu- 
mans, cattle, sheep, goats, pigs, and horses. It also occurs 
in various wildlife species such as deer, raccoons, opos- 
sums, rabbits, rats, mice, and squirrels (Fayer and Ungar 
1986). In cattle, shedding of the parasite is usually limited 
to calves, but there are a few reports of subclinical shed- 
ding in adult cattle (Lorenzo et al. 1993). Dairy calves are 
commonly infected with C. parvum and 0. duodenals 
(Ongerth and Stibbs 1989, Xiao 1994), but little is known of 
their distribution in beef cattle herds, particularly in those 
herds located on open range. 

Eagle Lake, Laseen County, Calif. 
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Water Quality Impacts 
Related to Rangeland Beef 

Cattle Excrement 

Nutrients 
Hathaway and Todd (1993), studied 

the contribution of different cultural 
activities in the Wood River sub basin 
in eastern Oregon. They found that 
continuously grazed irrigated mead- 
ows did not increase the nitrogen load 
of streams. Daily phosphorus load 
was found to be lower downstream of 
a grazed area than it was down- 
stream of an ungrazed area. Gary et 
al. (1983) studied moderately grazed 
pastures bisected by a small perenni- 
al stream in central Colorado. Only 
minor effects on water quality were 
detected during a two-year study. 
Cow excretion was monitored for an 
eleven hour period both years and 6.7 
to 10.5% of the defications and 6.3 to 
9% of the urinations were deposited 
directly in the stream. 

Nitrate nitrogen did not increase, and 
ammonia nitrogen increased signifi- 
cantly only once during this study. 
Tanner and Terry (1991) found no significate differences in 
N, P, chlorophyll, dissolved oxygen, and pH of surface 
water collected from light to moderately grazed and un- 
grazed wetlands in south Florida. Dahigren and Singer 
(1991) found that grazing of northern California oak wood- 
lands had no effect on major nutrients. Coltharp and 
Darling (1975) found no difference in water chemical levels 
between grazed and ungrazed areas along three mountain 
streams. Robbins (1979) stated that all the available data 
indicate that pollutant yields from rangeland are not directly 
related to the number of animals or amount of waste in- 
volved, but are related to hydrological and management 
factors involving erosion/sedimentation. 

Pathogens 
Detailed studies that attempt to link rangeland cattle graz- 

ing with the presence of water-borne pathogenic bacteria 
have for the most part not been done (Atwill 1996). Instead, 
indicator bacteria have been used. These studies need to 
be interpreted with some caution since indicator bacteria 
have been shown to be poorly correlated with some patho- 
genic bacteria such as Campylobacter jejuni (Carter et al. 
1987, Bohn and Buckhouse 1985). An increase in indicator 
bacteria in waterways, due to cattle grazing has been docu- 
mented in many studies (Gary et al. 1983, Robbins 1979, 
Dixon et al. 1979, Stephenson and Street 1978). However 
grazing has also been found to have little or no effect on 
fecal indicator counts (Buckhouse and Gifford 1976). Fecal 
indicators may not always signify the presence of 
pathogens in the water column (Bohn and Buckhouse 
1985). When contamination does occur, it may be tempo- 
rary and short-lived (Gary et al. 1983, Robbins 1979), or 

may persist for several months. (Stephenson and Street 
1978). Furthermore, concentrations tend to decrease down- 
stream (Robbins 1979). 

A special concern for bacterial pollutants is their ability to 
survive in the environment. Bacteria such as Salmonella 
newport and E. coli have been shown to survive several 
months in freshwater sediments (Burton et al. 1987). Fecal 
coliforms may survive up to two months in soil, but in the 
protective medium of feces, can persist up to a year (Bohn 
and Buckhouse 1985). Bottom sediments have been found 
to harbor concentrations of indicator organisms up to 760 
times greater than the overlying water (Stephenson and 
Rychert 1982). 

Studies that carefully evaluate the association between 
rangeland cattle and the presence of these water-borne 
protozoa have not been done. The majority of the existing 
literature on water-born protozoa deals with dairy cattle, or 
was conducted in laboratory settings. These studies do not 
explicitly state how the cattle were managed nor define the 
cattle's proximity to contaminated water bodies. Madore et 
al. (1987) measured 5,800 Cryptosporidium oocysts/liter in 
irrigation canal water running through agricultural acreage 
with cattle pastures compared to 127 oocysts/liter in river 
water subject to human recreation and 0.8 oocysts/liter for 
stream water exposed to ranch land runoff. Unfortunately, 
the authors do not specify if the cattle were beef or dairy 
cattle or if the species of C'yptosporidia was that of human 
health concern, parvum. Presently, there are no data that 
indicate rangeland cattle are a significant threat to water 
quality by parvum (Atwill 1996). 

Grass response to urination. 
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Spatial Distribution of Cattle Excrement on 
Rangeland Watersheds 

Nonpoint pollution caused by cattle excrement may be 

aggravated or ameliorated by the proximity of deposition to 
water bodies. Deposition outside of riparian areas may 
pose no pathogen or nutrient problems (Blackburn et al. 
1982). Larsen et al. (1993) utilized a rainfall simulator in a 
laboratory environment to assess the effectiveness of vege- 
tative filter strips to attenuate fecal coliforms, a question- 
able indicator of pathogens. Results during a 30 minute 
simulation indicate that distance of the fecal material up 
slope from the collection point significantly influences load- 

ing. In a situation where a stream was the only source of 
water and cattle spent 65% of the day within 328 feet of the 
stream channel 6.7 to 10.5% of defecations and 6.3 to 
9.0% of urinations were deposited directly into the stream 
(Gary et al. 1983). Larsen et al. (1988) found that free rang- 
ing cattle deposited an average of 3.4% of their feces in the 

stream in August and 1.7% in November. 

Strategy for influencing livestock distribution 
Livestock's distribution within a watershed can be manip- 

ulated using sound range management practices such as 

salting, water location, fencing, and selecting against cattle 
that graze riparian areas. Salt, mineral or protein supple- 
ments placed next to the streams can result in direct pollu- 
tion of the water as well as increase cattle dung, urine and 

trampling next to the stream. Salt should be placed in areas 

away from stream courses to help distribute cattle. It is best 
to familiarize animals with the location of salt by driving 
them there, especially in an area not frequently grazed. 
Alternative water sources, such as windmill or solar pow- 
ered wells, reservoirs, and guzzlers, can be developed in 

upland areas to draw cattle away from streams. Miner et al. 

(1992) found that a water trough 328 feet from a stream 

during the winter reduced the amount of time cattle spent in 
a stream by 90%. In the spring time, Clawson (1993) found 
that water trough placement reduced the range of stream 
use from (3.9—8.3) to (.9—4.7) minutes/cow/day. He also 
found that a water gap completely eliminated fecal deposi- 
tion into the stream. Livestock distribution away from ripari- 
an areas may be improved through training and selection 

(Gillen et al. 1984, Howery 1993, Roath and Krueger 1982, 
Walker 1995). Subdividing large pastures to exert more 
control over the frequency and timing of grazing can be 
used to improve grazing distribution. Rotational grazing 
management can be used. Continuously grazed range- 
lands contributed at least four times more nitrogen and 

phosphorous to the watershed compared to rotationally 
grazed rangelands. (Khaleel et al.1979). 

Nutrients 

Conclusions 

Water quality data should be examined carefully before 

assigning a cause and effect relationship between cattle 

grazing and non point pollution. Natural background levels 

of nutrient and pathogen loading can be quite high during 
storm events. Non point pollution from pastured and range- 
land livestock depends on the stocking rate, length of graz- 
ing period, the season of use, manure deposition sites and 
concentration. Normally, pastures and rangelands have not 

presented water quality problems caused by cattle excre- 

ment, except under special circumstances. Several studies 
have concluded that cattle excrement contributes negligible 
nutrient pollution to waterways (Hathaway and Todd 1993, 
Robbins 1979, Dixon 1979, Tanner 1991, Coaltharp and 
Darling 1975, Milne 1976). Unfortunately, none of the stud- 
ies defined the treatments well enough to describe the in- 

tensity and timing of grazing. The main water quality con- 
cerns are from cattle feces and urine deposited directly into 
the water. Potential problems occur in cases where animals 

congregate for feeding, watering, resting, in proximity to 

waterways, (Khaleel et al. 1979). 
There is little scientific evidence that excrement from beef 

cattle on rangelands significantly impacts water quality. 
When significant nutrient contaminations do occur, espe- 
cially phosphorus, they are more likely explained by erosion 
and sediment processes in the watershed (Khaleel et al. 

1979, Robbins 1979). Cattle can effect the erosion and 
sediment process through vegetation removal. 

Pathogens 
The scientific evidence implicating beef cattle as a signifi- 

cant source of C. parvum or G. duodenalis for surface 
water is incomplete and contradictory. Given the lack of sci- 
entific investigation, it would be premature to claim that 

rangeland cattle production is the leading source of C. 

parvum or G. duodenalis for surface water contamination 
(Atwill 1996). Rangeland beef cattle excrement may in- 
crease pathogen contamination in water ways beyond 
background levels, but studies have shown that back- 

ground levels are not zero. Wildlife species, including 
muskrats, coyotes, mule deer, waterfowl, elk, etc. hed 
pathogenic bacteria such as Campylobacter jejuni 
(Altekruse et al. 1994). Giardia has been repeatedly isolat- 
ed from wildlife (Thompson and Reynoldson 1993). 
Furthermore, high counts of indicator bacteria are often 
found upstream from grazed areas and are attributed to 
wildlife (Gary et al. 1983). Concentrations of C,yptosporidium 
oocysts from pristine surface waters have been 0.005-18 

oocysts/L, indicating that this organism occurs naturally in 

pristine watersheds (Sterling and Arrowood 1993). 

Management Implication 
Rangeland water quality can be managed by implement- 

ing spatial distribution of cattle through salting, upland 
water developments, fences for pasture rotation, and even 
by training or selection of the cattle grazed. These methods 
address the deposition of excrement near waterways, and 
also other, hydrologic, ecologic, and economic issues. 

Future Direction 
Future research needs to be focused directly on monitor- 

ing grazing impacts on nutrient and pathogen dynamics at 
the watershed scale. Clearly defining the site conditions, 
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grazing management, and excrement depositional patterns 
on the watershed are critical for interpreting and applying 
this information. 
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The Voluntary Retirement Option for Federal Public 
Land Grazing Permittees 

ANDY KERR 

THE PRESENT FEDERAL GRAZING SYSTEM 

Grazing on the public lands is not stable. Few, if any, 
bright spots are in the future of federal public land grazing 
permittees. Beef is losing market share to chicken, pork, 
seafood, cheese and vegetables. Concerns about human 
health and food safety (heart disease, obesity, e. coli, mad- 
cow disease, etc.) are affecting the beef industry. Subsidies 
to farm and ranching industries are being phased out on 
private lands, which does not bode well for subsidies on 
public lands. The average age of the permittees is rising. 
Environmentalists are increasing their attention on livestock 
grazing. Conflicts with recreationists are increasing. 
Enforcement of water quality standards is increasingly like- 
ly. More endangered species listings are inevitable. More 
litigation is probable. New planning and management 
processes by federal land management agencies will possi- 
bly reduce livestock grazing numbers and certainly place 
more restrictions on timing, location, etc. The latter scheme 
requires increased federal spending which is increasingly 
problematic to secure. The fee on grazing is likely to rise. 
Bidding by environmentalists on state grazing leases will in- 
crease pressure to reform the federal grazing fee. 

The system for grazing on Forest Service and Bureau 
of Land Management lands in the American West was es- 
tablished by the Taylor Grazing Act of 1934. In most areas, 
qualifying ranches ("base properties") were assigned an ex- 
clusive amount of AUMs (animal unit months: forage for a 
cow and calf for one month), theoretically based on the 
land's carrying capacity. 

Public land livestock grazing is a privilege, not a right. If the government chooses to discontinue a "giving," that 
does not constitute a constitutional "taking." 

However, the real estate market—due to the near cer- 
tainty that the federal government will transfer grazing per- 
mits to the new base property owner—recognizes the value 
of a federal grazing permit attached to a base property. The 
result is that the base properties have increased in market 
value to reflect the federal AUMs that are automatically 
transferred to the new purchaser. In the rare, but increas- 
ing, occurrence when the government does reduce grazing, it is a loss of real money to the permittee. It is not only a 
loss of future subsidized grazing; it is a reduction in the fair 
market value of the base property. 

It is understandable that ranchers—not to mention the 
banks that hold the mortgages on the base properties— 
fight so hard to keep their AUMs up. 

Given the vagaries of the cattle business, operators 
would benefit from the flexibility to not exercise their per- 
mits, or compensation for retiring their interests in them. 
This is not possible under existing law, which mandates 
"use it or lose it." 

THE STATE OF PUBLIC LAND GRAZING 

Public land grazing contributes only 2% of the feed to 
the nation's cattle industry, and only then with a large sub- 
sidy from the federal taxpayers. 

Despite overwhelming scientific information and re- 
newed fiscal restraint, government policy toward public land 
livestock grazing has not changed significantly. Take for ex- 
ample, the Interior Columbia Basin Ecosystem 
Management Plan. (Similar efforts will likely spread to all 
federal lands.) 

While new studies by 170 government scientists to 
guide management of 75 million federal acres in the Interior 
Columbia Basin in seven states (and the Oregon portions of the Klamath Basin and Great Basin), acknowledge the 
ecological destruction livestock cause, no grazing reduc- 
tions are proposed by government managers. 

Nonetheless, as more species are listed for protection 
under the Endangered Species Act (bull trout, westslope 
cutthroat trout, lynx, numerous birds, other fish, amphibians, 
reptiles and plants, etc.), grazing reductions are inevitable. 

The alternatives in the Columbia Basin plan vary, but all 
will make it more expensive for ranchers to graze public 
lands—not in the fee, but in herding, fencing, restrictions on 
timing and length of grazing, and other costs. In the plan, the federal government assumes a 1% annual decline in 
grazing due to economic factors, not environmental forces. 

The new plan further assumes that even if grazing is re- 
duced by 50% to protect the environment, that to sustain 
the remaining grazing, at least $50,000 per permittee per 
year will have to be expended in the form of mitigation, 
monitoring and management. This expense is in addition to 
the ongoing provision of below-cost forage. 

The source for the dollar figures in the above paragraph is a leaked draft of the Eastside Draft Environmental Impact 
Statement being prepared for the Interior Columbia River 
Basin Ecosystem Management Project. Interestingly, no 
such information appeared in the published draft issued in 
May 1997. 

According to the official draft EIS, the 756,000 AUMs on 
federal lands on the "eastside" (Oregon and Washington east of the Cascade Crest) provide a total of 243 livestock 
owner, operator and ranch hand jobs. While higher in cer- 
tain other western states, the numbers of jobs provided by federal forage are still trivial. 

As federal budgets continue to tighten, agency deci- 
sions may be based more on how much the new plans cost 
the taxpayers. The least expensive alternative (greatest re- 
ductions in grazing and logging) would cost about half of 
what is being spent today to mismanage these lands. The 
most expensive alternatives are those which continue to 
prop up livestock grazing. 
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THE VALUE OF PERMITS 

Permits have a capital value. An estimate of their fair mar- 
ket value can be made by qualified real estate appraisers. 
The value ranges as much as the quality of the grazing land. 

According to Professor Robert Nelson, School of Public 
Affairs at the University of Maryland (formerly with the US 
Dept. of Interior Office of Policy Analysis for 18 years), the 
West-wide capital value of a public land grazing AUM is 
$50—100. Let us assume an average of $75/AUM or 
$900/AU (The real estate and ranching industries deal in 
"animal units" that equate to 12 AUMs). 

THE ECONOMICS OF THE EXISTING SYSTEM 

The public land range fee for 1997 was calculated by 
an arcane and irrelevant statutory formula at $1 .35/AUM. 

Even though the BLM admits spending more on grazing 
than it takes in, the agency considers only a small propor- 
tion of the costs. According to Nelson, the taxpayer ex- 
pense in excess of revenue is conservatively $20/AUM. 
While this includes direct and indirect (overhead) costs, it 
does not include other subsidies from the US Department 
of Agriculture such as Animal Damage Control services. 

In contrast, the gross income the federal treasury re- 
ceives from an AUM is less than $1.35. Fifty to 62.5% (de- 
pending on the legal classification of the rangeland) of the 
$1.35 is dedicated to the Range Betterment Fund (the mon- 
eys are used for fences and water developments), and 
does not offset the federal taxpayer expenditure. 

THE VOLUNTARY RETIREMENT OPTION 

It would be easier—and more just—for the federal gov- 
ernment to fairly compensate the permit holders as it re- 
duces cattle numbers. Since the government spends sub- 
stantially more than it receives for grazing, in a few years 
the savings realized by reducing livestock numbers can pay 
for the compensation. 

It would be less expensive—fiscally and politically—for 
the agency to simply buy out the problematic grazing per- 
mits and save extensive planning, monitoring, research, 
public involvement, appeal, litigation and political costs. 

Below is a solution to an environmental problem that re- 

quires less government regulation. Federal law should be 
changed to: 

Allow a permit holder to choose to not exercise 
any or all of the grazing permit. 
There would be no penalty to the permittee for not graz- 

ing. This would give desirable flexibility to ranching opera- 
tions, decrease livestock grazing damage, and could also 
increase the value of the permit, in the event the permittee 
later wished to sell. An allotment with more forage is more 
attractive to both prospective livestock operators and con- 
servation buyers. 

• Allow existing permittees who hold federal grazing 
permits to sell or donate their grazing permit to the 
federal government, which would then retire the al- 
lotment. 

A permittee could choose to sell to the federal govern- 
ment, receiving fair market value for their interests in the 
permit. Money to fund tax deductions and for acquisition of 
permits by federal agencies could be funded from the Land 
and Water Conservation Fund, by reducing agency grazing 
budgets, reallocating US Department of Agriculture animal 
damage control subsidies, by using the Range Betterment 
Fund, or earmarking that small fraction of the federal graz- 
ing fee that actually makes it into the federal treasury. 

Alternatively, a permittee could be compensated for re- 
tiring their interest by an individual environmentalist, a state 
fish and wildlife agency, a private conservation organiza- 
tion, a hunting and fishing club, or anyone else. If it was in 
the form of a donation to the government, a federal income 
tax deduction would be available. 

Reaffirm that grazing the public lands is a privilege, 
not a right. 

Any legislation must expressly state that this change in 
law in no way increases or diminishes any vested interest 
the permittee may or may not have in public land grazing; 
that grazing the public lands is still a privilege and any re- 
duction in grazing by the government is not a compensable 
loss to the permittee. 

Existing laws designed to protect the environment 
would not change. The administering agencies could still 
choose (or be ordered by a court) to reduce, eliminate or 
further condition grazing to protect the environment or other 
public values. 

WILL THE VOLUNTARY RETIREMENT 
OPTION WORK? 

How successful might such a buy-out program be? Some 
examples from northern Nevada suggest it could work. 

Prior to the establishment of Great Basin National Park, 
statutes establishing national parks in the West usually had 
sunset provisions for livestock grazing. In these examples, 
the handwriting was clearly on the wall, and in many cases, 
permittees opted to sell out early to the National Park 
Service or to conservation organizations specializing in 
property acquisition. 

The 1986 law establishing Great Basin National Park 
not only grandfathered, but mandated, livestock grazing to 
continue. The Park Service had very limited ability to re- 
strict grazing to protect park values. In 1995, at the request 
of the park's cattle grazing permittees, the Nevada 
Congressional Delegation (two Democrats and two 
Republicans) attached a rider to the FY96 Interior 
Appropriations Act to require the Secretary of the Interior to 
retire grazing permits in the park, if they were donated to 
the United States. Presently, The Conservation Fund is ne- 
gotiating to pay the permittees the fair market value of per- 
mits in exchange for their donation to the government. 
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Permittees on the Sheldon National Wildlife Refuge in 
Nevada recently opted to retire their permits, concurrent 
with mutually agreed-upon compensation by The 
Conservation Fund. The pressure was on because the US 
Fish and Wildlife Service had ended grazing on the nearby 
Hart Mountain National Wildlife Refuge in Oregon and was 
preparing to undertake a process that would likely have re- 
sulted in the same at Sheldon. In the Sheldon case, such 
permits were different from normal USFWS permits. They 
were, in effect, Taylor Grazing Act relic permits from the 
time when the lands in question were part of the Sheldon 
National Antelope Range, which was then jointly operated 
by the Bureau of Land Management (livestock grazing) and 
Fish and Wildlife Service (wildlife). 

How much interest will there be among livestock permit- 
tees? There is no reliable way to estimate. Factors will in- 
clude the financial viability of ranching _______________ 
operations, the personal situations of 
permittees, the existing and anticipated 
level of conflict regarding grazing on an 
allotment, the price of beef, etc. 

Anecdotal surveys suggest that 
about half of the ranchers who have 
taken advantage of buy-out offers have 
moved on to other things, and about 
half have purchased livestock opera ______________ 
tions not dependent on public land. The 
latter stayed in ranching, but wanted to be the masters of 
their own domains. 

THE BENEFITS OF THE VOLUNTARY 
RETIREMENT OPTION 

Species and ecosystems would recover at maximum 
rates and in the most cost-effective manner. 

As permits are retired, taxpayer costs of subsidizing the 
forage are reduced proportionally. 

The Forest Service and Bureau of Land Management 
could more easily meet the environmental protection stan- 
dards of state and federal law if livestock grazing were re- 
duced, resulting in better stewardship. 

Controversy could be severely diminished. There would 
be less litigation, less need for funds to be spent mitigating 
livestock grazing damage, and less call to overturn the en- 
vironmental protection statutes. 

While not vesting a legal right to graze (something per- 
mittees have never had), such a change in law would pro- 
vide more options to livestock permittees. A permittee could 
choose to sell a federal permit, but still live on and/or raise 
livestock on the base property. 

Very importantly, the option to exercise the voluntary 
retirement option rests solely with the permittee. If they 
didn't want to retire, they would be free to continue to take 
their chances in a dynamic economic, regulatory, budgetary 
and political environment. 

THE COSTS OF THE VOLUNTARY 
RETIREMENT OPTION 

A one-time increased cost to taxpayers is inevitable, but 
it is recouped in a few years by having eliminated ongoing 
subsidies. After recoupment, the continued savings could 
be used for national debt reduction and other beneficial ac- 
tivities such as stream restoration, erosion control, weed 
eradication, etc. 

Under current budgeting policies, new expenditures 
must be offset by savings during the same budget year. 
This can lead to a penny-wise, pound-foolish result where, 
even though the investment of buying and retiring AUM5 
has an average payback of 3.75 years, it is budgetarily im- 
possible to undertake. An exception is clearly justified in 
this case. 

As livestock grazing decreases, agency direct staffing 
support (range conservationists, etc.) 
of grazing will be diminished. In an era 
of downsizing, staff reductions are al- 
ready occurring. Existing fiefdoms 
would be affected. 

Just as the public land grazing per- 
mittee presently has no option but to 
fight desperately to hold on to the 
AUMs attached to the base property, 
environmentalists have no option but 
to exercise traditional environmental 

protection strategies in the arenas of administrative reform, 
judicial enforcement and legislative change. 

While these methods have been somewhat effective 
and can still be so in the future, they are not necessarily the 
most efficient use of resources. These methods cause so- 
cial and political stress, and are not always successful. To 
take advantage of the voluntary retirement option, environ- 
mentalists would have to shift resources. There would be 
less litigation to enforce the nation's environmental laws, as 
would there be less lobbying for a higher grazing fee, better 
regulatory standards, improved public processes, and/or 
abolition of livestock grazing. There would be more lobby- 
ing for funds to provide for permit acquisition from willing 
sellers. Existing fiefdoms would be affected. 

Those environmentalists that believe, as a matter of 
principle, that it is wrong to allow livestock grazing permit- 
tees to profit from the privilege of livestock grazing on the 
public lands, will not be placated. 

For those permittees who desire to stay in public land 
livestock grazing, nominally the status quo remains. 
However, if enough willing sellers exercise their option, this 
will have effects on those who remain. Politically, the num- 
bers of public land permittees will decrease, reducing the 
ability to maintain current subsidies. 

The public would also increasingly see retired allotments 
in recovery and in stark contrast to those still being grazed. 
This would increase pressures on remaining permittees. 

Citizens who enjoy living in "ranching communities" will 
feel a loss as these communities accelerate their ongoing 
diversification. 

A permiuee could 
choose to sell a federal 
permit, but still lit'e on 

and/or raise lit'estock on 
the base property. 
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Those ranchers who believe as a matter of principle 
that it is wrong to reduce livestock grazing on the public 
lands will feel threatened by this proposal. 

A SPECIAL ROLE FOR CONSERVATION 
ORGANIZATIONS 

Under the voluntary retirement option, conservation or- 

ganizations could compensate ranchers at a mutually 
agreed upon price (generally fair market value) for retiring 
an allotment. However, funds from conservation organiza- 
tions for such are quite limited. Available funds will be a 
small fraction of the potential demand. The largest—and 
most rational—source of funds for implementing the volun- 

tary retirement option is the federal government. 
If such a voluntary retirement option is enacted by 

Congress, conservation organizations should reserve their 
scarce dollars to pay premiums to cooperating permittees 
above and beyond the fair market value the federal govern- 
ment will pay. It is sound public policy to prohibit the federal 

government from paying more than fair market value. It is 
also sound policy for conservation organizations to reallo- 
cate funds they would spend on regulatory enforcement of 
the nation's environmental laws on public grazing allot- 
ments. Rather than paying for lawyers and others to make 
permittees and the land management agencies obey the 

law, they should pay permittees a premium. A market 
would develop around said premium. It would be depen- 
dent on the number of AUMs available for retirement and 
the amount of money environmental organizations have to 
spend. For discussion purposes, conservation organiza- 

tions might offer a $5/AUM premium for a non-special graz- 
ing allotment. For allotment in Wilderness Study Areas, it 

might be $7.50/AUM. For designated Wilderness and Wild 
and Scenic Rivers, $10/AUM. For National Wildlife Refuges 
and National Parks, perhaps it would be $20/AUM. 

CONCLUSION 

While the voluntary retirement option is a radical depar- 
ture from the traditional debates on public land livestock 
grazing, it is equally rational. It addresses directly the mar- 
ket value of federal grazing permits, which is the major sub- 
text in the debate over public land livestock grazing. 

Politically, the fairness and rationality of the proposed 
policy change can appeal to environmentalists, taxpayers, 
politicians, permittees, fiscal conservatives, compassionate 
liberals and others. Since it is a solution outside the box we 
are all in, it will require leadership in all camps and a will- 

ingness to try something different. 

Andy Kerr writes and consults on environmental issues from 
Oregon's Wallowa valley. Until 1996 Kerr spent two decades with the 

Oregon Natural Resources Council, best known for having brought 
you the northern spotted owl. He is writing a book about the wilder- 
ness of the Oregon High Desert. He may be reached at P.O. Box 55, 
Joseph, Ore. 97846, andykerr@oregontrail.net. 
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Bridging the Gap Between Rangeland Management and 
Rangeland Research: The Need for Regular Inclusion of 

Synthetic Review Articles in the Journal of Range Management 

Brad W. Schultz and Desi C. Zamudio 

D uring 1997, we sent separate letters to Gaiy Fraiser, 
editor of Journal of Range Management (JRM) and 
Rangelands, that argued for the regular inclusion of 

scientifically based, management oriented, synthetic arti- 
cles in the JRM. We were subsequently 
invited to attend the annual meeting of the 
Editorial Boards for both the JRM and 
Rangelands, to present our concerns, and 
to answer questions raised by the editorial 
Boards. Brad Schultz briefly presented our 
arguments to both Editorial Boards and he 
engaged the Editorial Boards in a lengthy 
discussion about the merits and problems 
of adding regular synthetic review articles 
to the JRM. Neither Editorial Board voiced 
any strong, adamant objections to having 
review articles as a feature of their publi- 
cation, and several JRM Board members 
thought review articles were a good idea. 
There were very legitimate concerns 
(shared by the JRM Board and myself) 
about the additional cost of publishing re- 
view papers, and their scientific (scholarly) quality. The dis- 
cussion ended with a request by the JRM Editorial Board 
and Gary Frasier that we write a paper for publication in 
Rangelands, that explains why we believe the JRM should 
add regular synthetic review articles to its current format, 
and to solicit input form the SAM's membership about their 
information needs. 

Below, we outline our perspective of the Society for Range 
Management (SRM) information transfer problem, why regu- lar synthetic reviews are needed, our view about the 
stylethese articles should follow, who would benefit, and po- 
tential problems. After reading this paper we urge all SRM 
members to provide input (favorable, unfavorable, and pre- 
ferred alternatives) to Gary Frasier and/or one of the SAM's 
officers. 

The Problem 
In recent years, many SRM members have failed to renew 

their membership. In part, we believe this is due to many 
members believing they receive little professional benefit 
from the organization. One significant cause is a perception 
that the technical information in the JRM and/or Rangelands 
does not benefit the SRM's management oriented profes- 
sionals. We believe this is one part of the problem, but re- 

quires further explanation to be well understood. 
Almost all articles in the JRM are published by research 

scientists. The research scientists typically follow a reduc- 
tionist approach to publish their results. This approach is 

____________ appropriate for those involved in highly fo- 
cused research programs that address 
specific disciplines and/or subdisciplines, 
and/or issues at limited ecological, spatial, 
or temporal scale. The reductionist ap- 
proach, however, does not readily provide 
land managers with the integrated techni- 
cal information they require to manage ex- 
tensive and diverse rangeland systems 
and resources. The current format of the 
JRM is well suited for academic research 
scientists, but not for practicing land man- 
agers, who are a substantial (if not majori- 
ty) component of the SAM. 

Most land managers manage rangeland 
___________ systems that cover hundreds-of-thousands 

of acres. Furthermore, each manager must 
address issues that cross disciplines, 

rangeland systems, and ecological, spatial, and temporal 
scale. The large number of diverse, reductionist papers in 
the JRM (and other journals) usually address limited re- 
sources issues, at limited scale. The highly technical na- 
ture, and limited scope of these articles impedes the ability of most if not all land managers, and agency administra- 
tors, to effectively incorporate new concepts, theories, and 
ideas into their daily or annual work plans. Rangeland 
mangers do not lack the interest in incorporating new tech- 
nical ideas and concepts. They simply do not have the time 
and/or the infrastructure (e.g., data bases and search pro- 
grams) to find, read, and integrate (synthesize) a large 
number of technical articles, each with a limited scope. 

We believe the following two examples will illustrate the 
severity of the information transfer problem the SRM faces. 
First, the 1993 edition of Ecological Applications (volume 3) 
has a section of review articles titled, Grazing Theory and 
Range/and Management. The 10 review articles (Bartolome 
1993, Briske 1993, DeAngelis and Huston 1993, Dyer et al 
1993, McNaughton 1993, Noy-Meir 1993, Painter and 
Belsky 1993, Patten 1993, Risser 1993, and Trlica and 
Rittenhouse 1993) critiqued, and synthesized information 
relevant to grazing management. We believe there is an in- 
herent problem with the JRM when an extensive review of 

P 
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grazing management is found 
in Ecological Applications, but 
not the JRM. There are proba- 
bly few SRM members that 
subscribe to Ecological A pp/i- 
cations. Also, many if not most 
management professionals do 
not live near libraries that sub- 
scribe to Ecological Appli- 
cations or other journals that 
publish range related research. 
These managers, therefore, are 
not getting some of the best in- 
formation available to enhance 
their ability to do their job. 
Professional development of its 
members is one of the stated 
objectives of the SRM. It is 
printed on the first page of 
every issue of the JRM. 

Second, the problem is com- 
pounded by the periodic appearance of review articles in 
other journals that focus entirely on the negative aspects of 
grazing rangelands (Fleischner 1994, Belsky and 
Blumenthal 1997). Few would argue that all grazing, on all 
rangelands, is always beneficial; however, papers that di- 
rectly or indirectly blame the range science profession, 
and/or current management of rangelands for all undesired 
situations cannot be left unaddressed by the SAM, which 
touts itself as the scientific leader for the management of 
rangelands. External criticism of our profession can be 
good, as it helps us focus on important issues and values 
held by all members of the society. We must, however, reg- 
ularly show that we are integrating all available information 
sources into enhancing the management of rarigelands, 
and improving the capabilities of our management profes- 
sionals. Scientifically based, synthetic review articles are an 
important step in this process. 

The problem as we see it, is at least threefold. First, the 
information and technology available to rangeland man- 
agers is extensive, but is spread across many resources 
and often in small pieces that individually are of little use for 
our management oriented membership. When the informa- 
tion from appropriate papers is adequately synthesized, 
however, it can be invaluable. Second, land managers 
have insufficient time and resources available to find and 
integrate all relevant information (from multiple sources), 
that can enhance their work, and provide a continuing pro- 
fessional education. Third, the SAM is not adequately 
demonstrating to the public how a substantial amount of re- 
search justifies the use of rangelands by both domestic 
livestock and other resource uses, and how the regulation 
of grazing can restore and improve rangelands for a variety 
of uses. 

Why Synthetic Review Articles 
Scientifically, based, synthetic review articles are the best 

method of transferring large amounts of widely dispersed 
technical information needed by the management oriented 
segment of the SRM. The JRM provides some of the re- 

search results that managers 
need to manage rangelands, 
but there is also substantial in- 
formation from a broader suite 
of disciplines that publish their 
results in many other journals. 
Maintaining and upgrading the 
technical skills of land man- 
agers, and hence their ability 
to manage extensive and di- 
verse rangeland systems, re- 
quires that these large number 
of diverse reductionist re- 
search papers be regularly 
synthesized into management 
oriented review articles that 
transcend disciplines, ecologi- 
cal levels, and spatial and 
temporal scale. The goal 
should be to integrate a vast 
amount of technical, but very 

specific reductionist research into a more acceptable (inter- 
pretable) format for land managers. Most managers simply 
do not have the time or resources to find, collect, read, inter- 
pret, and integrate the large number of articles located in 
many different sources. 

Content and Style of the Review Articles 
The synthetic review articles we envision are an exten- 

sion beyond the current Viewpoint and Opinion articles in 
the Journal. Viewpoint articles typically address a single 
theme or issue, and often do not integrate important re- 
search across disciplines and scales in a format suitable for 
managers. The review articles we envision must be syn- 
thetic, and have a strong scientific and scholarly basis. That 
is, they integrate a substantial amount of peer reviewed 
published research, and when appropriate gray literature 
from symposium proceedings, experiment station reports 
and similar sources. The articles should be focused around 
one or more central themes and to the extent possible 
should address multiple rangeland systems (e.g, short- 
grass Prairie and Great Basin), ecological processes, eco- 
logical levels, and/or scales. Rangelands are diverse and 
the concepts, theories, and principles developed for one 
system may not be fully transferable to other systems. Land 
managers need to understand when research conclusions 
are and are not directly transferable among rangeland sys- 
tems, otherwise mis-management will occur, and may be- 
come the predominant form of management. Review arti- 
cles, however, may also address specific issues that are 
critically important to specific regions. 

The review articles must be directly relevant to and direct- 
ed toward the management of rangelands, not simpy the 
dissemination of new research, or the regurgitation of old 
research. A simple review of the literature should not be the 
focus, but rather how the results of the past and current re- 
search can be applied to current management problems, 
and the limitation of their application. Articles by West 
(1990), Johansen (1993), Fitzsimmons (1996), and Young 
(1992) illustrate the types of articles we believe should ap- 
pear in the Journal. 

THE SOCIETY 10K RANGE MANAGEMENT, tounded n 1948 as the 
4merican Society of Range Management, is a nonprofit association incorporated 
under the laws of the State of Wyoming. It is recognized exempt from Federal in- 
come tax, as a scientific and educational organization, under the provisions ot 
Section 501(c)(3) of the Internal Revenue Code, and also is classed as a public foun- 
dation as described in Section 509(a)(2) of the Code. The name of the Society was 
changed in 1971 by amendment of the Articles of Incorporation. 

The objectives for which the corporation is established are: 

—to proper!)' take care of the basic rangeland resources of soil. plants, and 
water; 

—to develop an understanding of range ecosystems and of the principles applica- 
ble to the management of range resources; 

—to assist a!! who work with range resources to keep abreast of new findings and 
techniques in the science and art of range management; 

—to improve the effectiveness of range management to obtain from range re- 
sources the products and values necessary for man's welfare; 

—to create a public appreciation of the economic and social benefits to be ob- 
tained from the range environment,' 

—to promote professional development of its members. 

Membership in the Society for Range Management is open to anyone engaged in 
or interested in any aspect of the study, management, or use of rangelands. Please 
contact the Executive Vice-President for details. 
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As an example, the papers by West (1990) and Johansen 
(1993) critically discuss the perceived importance of crypto- 
biotic crusts in arid and semi-arid rangeland systems, and 
identify the problems and limitations of past research. West 
(1990) also provides good arguments why land managers 
should not globally accept the concept that all cryptobiotic 
crusts are valuable, and must be preserved. The value of 
cryptobiotic crusts on western rangelands is a hotly debat- 
ed topic among ecologists. Most rangeland managers, in- 
cluding many in policy making positions, are probably un- 
aware that much of the research about cryptobiotic crusts 
has been critically reviewed in various journals. 
Fitzsimmons (1996) provides a similar review about 
ecosystem management, a potentially flawed policy (ac- 
cording to Fitzsimmons) now being widely implemented 
across several public land management agencies. These 
three articles present no new research, but integrate and 
synthesize a wide variety of published material that is very 
relevant to the SRM's management ori- 
ented membership, and perhaps the 
long-term viability of rangelands and the 
SAM. 

Benefits 
Land Managers: The benefits to land 

managers are many. There is a large 
amount of high quality technical infor- 
mation found in many different journals. 
This information is often beyond the 
reach (or easy reach) of managers who 
live in small isolated communities, far 
from high quality libraries. Once stu- 
dents move from their university envi- 
ronment and accept positions with nat- 
ural resource management agencies 
they often lose their ability to: (1) remain 
up-to-date with the literature, and (2) to 
rapidly obtain previously published ma- 
terials (i.e., published prior to the first 
issue of any journal they received). This is an unfortunate 
result of many field offices located in rural locations. The 
functional result is that much of the scientific research our 
management professionals need to support and defend 
their conclusions is never incorporated into their written 
documents. Many resource management decisions, partic- 
ularly those scrutinized by narrowly defined special inter- 
ests, are based on emotion or values, not research results. 
We believe range management decisions are often not 
being based on appropriate science because the science is 
not finding its way to the practitioners that need it the most, 
and/or is not being presented in a useable format. Review 
articles are the best method to integrate and synthesize this 
information and provide it to our management oriented 
membership. The increased availability of review articles 
that synthesize material from a wide variety of sources 
would provide land managers the beginning of a literature 
base they could use to support the conclusions they draw 
in their reports, allotment evaluations, and documents to 
meet the National Environmental Policy Act (NEPA). 

Researchers: The most difficult task a researcher en- 
counters is finding, reading, and synthesizing the literature 
that clearly defines the important and relevant research 
questions, for inclusion in proposals, and/or project design. 
Researchers, just like land managers, have limited time to 
review and synthesize the extensive literature base that 
has developed over the last 5, let alone 50 years of range- 
land research. Well written, synthetic review articles should 
benefit many researchers, particularly as the breadth of 
subjects reviewed increases. 

SRM Membership and Finances: Membership has de- 
clined throughout the 1990's. This decline is not due just to 
the downsizing of land management agencies and declin- 
ing enrollments in many range management/science pro- 
grams. We know numerous range management specialists 
who have let their membership lapse, and when questioned 
they often state two reasons. First, their agency often pro- 
vides minimal, if any, support or incentive for maintaining 

active membership. Many agency per- 
sonnel are not provided financial assis- 
tance (transportation costs, per diem, 
salary coverage) to attend section or 
national meetings, and most cannot 
bear the cost themselves. Second, they 
often feel they are not receiving the in- 
formation they need from the JRM or 
Rangelands. The JRM is often men- 
tioned as being too technical and nar- 
row in scope. Rangelands is often de- 
scribed as interesting, but too general 
for application to most management 
problems. If SAM members are not re- 
ceiving support from their employer to 
remain active in the Society and to con- 
tinue their professional education by at- 
tending meetings that provide relevant 
management oriented information, then 
continuation of their professional educa- 
tion so they excel in the application of 

sound science to rangeland management is possible only 
from material published in the JRM or Rangelands. If the 
JRM and Rangelands do not provide range managers the 
information they need in an acceptable format, then there is 
no need to maintain membership in the SAM, and most 
likely it will not be renewed. If former SRM members were 
not satisfied with our primary publications (JRM and 
Rangelands) they probably will not buy the technical books 
published by the SAM, despite their inclusion of a substan- 
tial amount of useful information. The functional result is 
that the SAM loses financially. It has failed to meet some of 
its most critical objectives (see the first few pages of a JRM 
or Rangelands), and rangelands will not be managed with 
the best science possible. 

Management/Research Linkage: The SAM will remain an 
effective organization only as long as there is a strong link 
between both the research and management oriented 
membership. Funding for range science has declined in re- 
cent years. Research on rangelands and in arid ecosys- 
tems is still widespread, but is becoming dominated by 
"pure" or more theoretical ecologists. These scientists con- 
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duct excellent experimental studies that have helped unrav- 
el the processes and interactions that structure and func- 
tion many ecosystems, however, they have minimal interest 
in applying their research results to the management of 
rangelands (Risser 1993). The disconnect between ecologi- 
cal researchers and resource managers is growing wider, 
and in the long-term benefits neither. Less and less re- 
search is finding its way into improved management prac- 
tices, or is taking far too long to be implemented. We be- 
lieve the result has been an increase in management by 
regulation and court action, and less by sound science. If 
management continues to be driven by regulation and court 
action, and less by research there will continue to be fund- 
ing cuts for range science research, and sound manage- 
ment will decline. 

Formulation of Rangeland Policy: High quality rangeland 
research should be a driving factor in the development of 

policy for the management of rangelands. In recent years 
this has not always been the case, and we believe this has 
important implications of the SRM and our profession. Two 
examples illustrate our point. The two largest policy initia- 
tives since 1994 have been Range Reform (U.S. 
Department of the Interior 1994) and Range/and Health 
(National Research Council, 1994). A review of the litera- 
ture cited in Range Reform counts 225 citations, of which 

only 6 are from the JRM (Herbal 1955, Tausch et al. 1981, 
Richard and Cushing 1982, Taylor 1986, Laycock 1991, 
West 1993), and 7 from Rangelands (Winegar 1977, 
Elmore and Beschta 1987, Osborn and Simanton 1989, 
Swanson 1989, Bostick 1990, Grette 1990, Cool 1992, 
Emmerich et al. 1992). The authors of Range/and Health 
cite 177 articles, and only 5 are from JRM (Dyksterhuis 
1949, Passey and Hugie 1962, Wilson and Tupper 1982, 
Westoby et al 1989, Friedel 1991). Interestingly, of the 21 

SRM (published) papers cited in either document, 8 are 

synthetic reviews or viewpoint style articles (Wilson and 
Tupper 1982, Branson 1985, Elmore and Beschta 1987, 
Swanson 1989, Westoby et al 1989, Friedel 1991, Laycock 
1991, West 1993). Simply put, the thousands of experimen- 
tal and descriptive research studies published in the JRM 
are not driving the development of policy for the manage- 
ment of rangelands. A few high quality review articles that 

integrate and synthesize research results appear to have 
the highest value for policy development for rangeland 
management. If the SRM wishes to be at the forefront of 
the development of policy for managing rangelands on a 
scientific basis, it must incorporate the scientific literature 
into the style that policy makers rely on. 

Continuing Education and Professional Certification: 
While continuing education and/or professional certification 
for rangeland managers are topics many SAM members do 
not wish to address, they are probably inevitable, and un- 

doubtedly will become a matter of professional develop- 
ment. Its not a question of if it will happen, but when. 
Professional certification has expanded into too many other 

disciplines, not to eventually affect resource managers. The 
simplest and cheapest way for range managers to improve 
their technical knowledge and skills throughout their ca- 
reers, particularly for those not located near Universities, is 
the regular publication of scholarly, synthetic review articles 
that address pressing rangeland issues. 

Why the JRM and not Ran gelands 
The synthetic review articles we envision belong in the 

JRM because they will have a strong scientific and scholar- 

ly basis. They are not meant to be generic, feature articles 
for the layperson. They are meant to further the scientific 
and management education of range management profes- 
sionals throughout their career, while providing research re- 
sults (from multiple sources) that can be used (when appro- 
priate) to support and defend ongoing management actions 
and/or decisions. The layperson nature of rangelands does 
not fit within this frame work. Effective use of the articles in 
the policy and management arena requires that they be tied 
to a scholarly journal that is accepted by the scientific com- 
munity. 

Potential Problems 
Who Writes the Manuscripts: There is a common_ 

perception that research scientists at Universities 
are paid to obtain outside funding to support 
graduate students and research projects, not the1 
preparation of review articles. Does this mean that 
research professors cannot or will not write scholarly syn- 
thetic review articles? Almost all of the review articles we 
have cited in this paper were written by University profes- 
sors, some of whom are SRM members. This suggests 
there are more than a few well qualified individuals willing to 
write review articles about topics that interest them. Many, if 
not most research scientist have interpretations of the litera- 
ture they want to see widely accepted by other research sci- 
entists and resource managers. When researchers know 
there is an outlet that will publish their review and integration 
of published research many will voluntarily write high quality 
papers. One of the best methods to focus needed research 
is through a review article that clarifies the state of existing 
knowledge and identifies deficiencies. 

Since most rangeland managers conduct little original re- 
search during their careers, part of their education may be 
better spent studying and writing about one or more current 
rangeland issues in depth. We believe many Masters level 

graduate students would benefit by writing review articles. 
The most likely candidates are those in non-thesis pro- 
grams, who wish to work for a public land management 
agency. Once employed, these former students will be ad- 
dressing many issues that scholarly synthetic review articles 
can explore. One approach to ensure that the best research 

(current and past) is being applied to the management of 
rangelands is for future management professionals to be- 
come intimately familiar with the current state-of-knowledge, 
integrate that information, and discuss its relevance. The ex- 

perience collecting literature, and evaluating and integrating 
it into a scholarly peer-reviewed paper will be as valuable, if 
not more valuable than writing a thesis, and will provide a 
much greater service to the management oriented commu- 
nity. For doctoral students, a well written, comprehensive re- 
view of the literature relevant to their dissertation may also 
result in excellent material for a review article. 

Topics: The selection of topics for review and publication 
can probably be addressed two ways. First, authors could 
voluntarily submit manuscripts about subjects in which they 
are interested. This should probably occur interactively with 
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the editor of the JRM. Review manuscripts are often difficult 
and time consuming to write, therefore, authors should dis- 
cuss their ideas with the editor to ensure their compatibility 
with the JRM. Second, the membership can provide the edi- 
tor with suggestions about possible topics they feel relevant 
to current management issues. This could be done by pro- 
viding space on the membership renewal form so members 
could provide input. Adding a window to the SRM's web- 
page would also serve this purpose. The editor and editorial 
board (or individuals they designate) could identify the most 
desired topics, and solicit individuals to write papers focused 
around these topics. Eventually, we would expect papers to 
be written from a combination of both approaches 

Cost: Additional papers in the JRM will increase both 
printing and mailing costs. Most research grants include 
funds for publication of the results. Review articles, how- 
ever, are not likely to be tied to specific research funds. The 
publication and mailing costs probably cannot be borne en- 
tirely by the SRM. An author's supporting organization may 
be able to cover some or all costs, but this is not guaran- 
teed. Another option is to obtain funding from a foundation 
or association interested in natural resource management. 
There are hundreds of foundations and probably many as- 
sociations that provide funding for environmental issues. 
Several may be interested in underwriting some or all of the 
cost of publishing additional papers in the JRM. Finally, the 
papers could be provided in an electronic format on the 

SAM's webpage. The 
Ecological Society of America 
publishes its newest journal, 
Conseivation Ecology, entire- 
ly on the Internet (see 
http://www.consecol.org/jour- 
nal), with initial support from 
a grant from the Richard Ivey 
Foundation. A similar ap- 
proach may be the best for 
publication of review articles 

focused on range management 
issues. The cost of publishing review articles is a legitimate 
concern. But if the desire is there, we believe that con- 
straints can be alleviated. Our membership should provide 
any idea they have to Gary Frasier, editor of JRM and 
Ran gelands. 

Conclusion 

It is our opinion that the JRM has become dominated by 
the research oriented membership of the SAM, and that 
their short-term publication needs and research focus often 
do not meet the technical information needs of the manage- 
ment professional in the SAM. Since the SRM was founded 
to disseminate information that would enhance the man- 
agement and condition of rangelands it is not appropriate 
for the JRM to have such a large divergence between the 
research and management components of the SRM. The 
purpose of rangeland research is to provide the information 
necessary for land mangers to improve the management of 
rangelands. The land managers are the customers of the 

research scientists and they are not getting the product 
they need to do their job. There is a place in the JRM for 
the presentation of reductionist research, and it should not 
be diminished; however, such papers should not be pub- 
lished at the complete expense of the relevant, detailed re- 
view articles, that land managers need. We point out that 
on the first page of each issue of the JRM there is a state- 
ment that says" The Journal of Range Management serves 
as a forum for the presentation and discussion of facts, 
ideas, and philosophies pertaining to the study, manage- 
ment, and use of rangelands and their several resources." 
There is nothing in this statement that says reductionist re- 
search, with limited scope and application, should be the 
dominant material presented. It is time for the JRM to in- 
clude more technical review articles for the management 
oriented membership of our organization. 
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Most of us are well aware of the importance of under- 
standing cultural norms and values when working with pas- 
toralists abroad, but we neglect cultural nuances of ranch- 
ing in the United States. As the predominant users of our 
rangelands, ranchers enjoy a rich and diverse cultural her- 
itage that affects everything from the way they dress to 
their handling of stock. Unfortunately, the public and per- 
haps even public lands agencies tend 
to treat ranching as a monolithic, eco- 
nomics-driven industry that for all in- 
tents and purposes is homogenous 
across the West. 

Cattle-tending ranch workers in par- 
ticular, cowboys or ranch hands, pre- 
serve patterns of behavior that harken 
to the beginnings of open-range cattle 
ranching. Since a time when nearly all 
European voices in the settled West 
carried a Spanish lilt, tenders of west- 
ern livestock in the 18th and 19th 
century were not cowboys but vaque- 
ros. We better know them today as _____ 
buckaroos. A cultural curtain— 
—porous but real—should be draped 
between different ranch hand styles. 
The resulting divide might be dubbed 
the cowboy-buckaroo line (Fig. 1). 
Cowboy styles reflect origins in 
Texas, the southeast, and Mexico, 
while buckaroos have adopted, quite 
remarkably intact, techniques from 
Spanish and Mexican California. 
Ranch hands are themselves well- 
aware of these differences, and take 

pride in holding to a regional tradition — reinforcing it by 
their self-consciousness. An experienced hand on any cow 
outfit in the western United States (and probably across ei- 
ther international border) can offer a good guess as to 
where a newcomer hails from (Slatta 1990, Jordan 1993). 

Defining the cowboy-buckaroo line involves tracing tradi- 
tions, but is more than antiquarianism. Cowboy and bucka- 

roo styles embody in shorthand con- 
trasts of land ownership, apparel, 
law, and water-use, just as they 
readily reveal favored techniques in 
equitation, roping, and cow-working 
methods. The look of a cowhand, 
whether historical or modern, should 
instantly raise questions about ori- 
gins and practice (Fig. 2). The un- 
written language of cowboy and 
buckaroo appearance, behavior, tac- 
tic, and equipment is everywhere 
lucid. Both varieties of ranch hand— 
the cowboy and the buckaro —are 
still much among us, particularly in 
the western U.S., plains of Canada, 
and northern Mexico (Machado 
1981, Breen 1983, Jordan 1993). In 

part, their domain is a few large pri- 
vate ranches, like the King Ranch of 
Texas (and Argentina and Brazil). 
But a much larger number of cattle 
operations run on a combination of 
private and leased government 
acreage: federal and state public 
lands, in the United States, Crown 
land in Canada, and today Baja 

by Paul F. Starrs and Lynn Huntsinger 
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Fig. 1. The cowboy-buckaroo line, running through 
New Mexico, Arizona, Nevada, and more approxi- 
mately through Idaho and Washington, reflects a 
broad difference in cowhand styles. The boundary 
is at its firmest through Arizona and Nevada, but 
suggests the strong distinctions of the Californio 
style, deriving from vaquero practice, and the 
Texas cowboy tradition, hailing from what Walter 
Prescott Webb called the Nueces Diamond of 
south Texas. The arro wed lines track the move- 
ment of different ranching traditions from their 
areas of origin into different parts of the West. 
Modified from Kniffen 1953; reprinted by permis- 
sion of the California Folklore Society. 
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California and Sonora remain strongholds of vaquero work 
(Crosby 1981). No more than a few thousand active and 

large cattle ranches with more than 400 head and a cadre 
of working full-time cowhands persist in North America; cer- 
tainly no more than 10,000. Precise figures have long been 
difficult to exhume, given a predilection of norteamericanos 
for adopting the ranchette and other uneconomical, if nos- 

talgic, exurban versions of the "ranch," which mask already 
error-prone Census of Agriculture figures. 

Working ranches continue today. Livestock work—and 
especially the migratory cowboy life—has accumulated tra- 
dition and romance in the American West . . . and justly so. 
Western historical geography is rich with ranches and cow- 
boys, who are intimately bound up with the settlement of 
the continent's arid regions. As environmental historian 
Donald Worster has remarked, "All the world knows that the 
American West is fundamentally a land of cowboys. It is not 
a myth, however much the fact may have been mytholo- 
gized in fiction and movies" (Worster 1987, 150). And, it 

might be added, the historic effects and attachments of 
ranching culture permeate even the most provincial reach- 
es of the United States (Simpson 1987, Houle 1995). 

Origins 
The initial, and most important, distinction between cow- 

boys and buckaroos is drawn simply between two her- 

itages. Geographers have been far more adept than histori- 
ans at understanding the distinctive hearth regions that 
gave rise of modern cattle ranching, and helped produce 
differences between buckaroos and cowboys. Livestock 
ranching in the present-day West started in northern New 
Mexico, where small-scale cattle and sheep raising in the 
Rio Arriba country began in the early 1 600s. Today, on 
residual land grants, fenced communal pastures, and a 
smattering of highly contested Forest Service allotments, 
Hispanic ranching persists in New Mexico and southern 
Colorado (DeBuys 1985). There, ranching culture is pro- 
nounced, if well worn and a bit faded by long-continued 
struggles with the Forest Service and federal government 

over land grants, use rights, and a strong past rooted in cul- 
tural byways that receive little attention from an Anglo-dom- 
inated official world (Starrs 1998). Its strongest character is 
insularity—the small-holder ranchers of the upper Rio 
Grande reserve slim patience for Anglo society. 

Part of a continent away, Walter Prescott Webb located 
the hearth of cowboy culture south of San Antonio, Texas, 
in an area he called the Nueces Diamond, which stretched 
to the Mexican border at Brownsville (Webb 1981). Spanish 
surname settlers—many from the Canary Islands—had re- 
ceived land grants and communal pastures well before the 
nineteenth century empresario grants, although the num- 
bers of livestock grazing what Conrad Richter called "the 
sea of grass" remained relatively small (Richter 1984). 
Cattle numbers, especially, increased with Anglo arrivals 
and the stunning genetic triumph of the longhorn, as 
Southern Texas cattle provided a vast reservoir of animals 
later tapped and moved north along a series of great trails 
during the 1870s (Fig. 3). And barely a hundred years ago, 
in Palo Duro Canyon of the Texas Panhandle, arose the 
first formal, enclosed ranches in southern Plains history, 
much commemorated at the Panhandle-Plains Historical 
Museum (Haley 1949, Webb 1981). 

The cowboy-buckaroo line is a divide between two evolv- 

ing strains of livestock ranching. With main hearths in 
Texas and California, the styles of ranching and ranch 
hands spin outward from their areas of origin. The history of 
Texas cattle raising, as Terry Jordan has pointed out 
(1981), is indissoluble from migrations out of the Carolinas 
into the vast coastal savanna empire of the southern Piney 
Woodlands, which formed a broad-backed hearth of cattle 
raising. Livestock raising was fueled by a magnificent inter- 
section of Anglo-Scots-Black-Caribbean-Virgiflian-and 

Fig. 2 - The cowboy was a subject of considerable national adulation 
in the late nineteenth century, and photographic stereo pairs were 

given to commemorating figures like this "A Real Live Cowboy." The 
1890s look was authentic enough — the long rope (before the intro- 
duction of nylon), the full-double rigged roping saddle, the simple 
curb bit, each announce the presence of the Texas-derived cow- 
hand. Source: T. W. Ingersoll, "A Real Live Cowboy," approx. 1890, 

Library of Congress, Print and Photographs Division. In the public 
domain; reprinted by permission. 

Fig. 3. A famous photograph by E,win E. Smith of a trail drive, well- 
known to members of the Society for Range Management, raises its 
own elementary question: cowboy or buckaroo? The answer is pro- 
vided at least as much from the cowboy and horse as by the revealing 
features of the surrounding country. This view, from the Matador 
Ranch in Texas, is pure cowboy: the hat, the curb bit, the saddle 

style, the headstail, are all of cowboy heritage. Source: Erwin E. 
Smith Collection, 'The Herd Strung Out to Move," 1910, Library of 
Congress, Print and Photographs Division. In public domain; reprinted 
by permission. 
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Carolinian culture, blending effectively in a polyglot south- 
eastern ferment. Jordan's Trails to Texas (1981) remains a 
partisan account of the southern roots of Texas ranching, 
overstating its case, but not too much. The Texas cowboy 
was almost as likely black as Anglo or Hispanic, and many 
institutions of Texas ranching were from eastern adoptions 
and adaptations (Weston 1985, lverson 1994). 

While Texas provided a proving ground for cowboy cul- 
ture, the vaquero life of the Californios of Alta and Baja 
California predated the Texas ranches. California livestock 
raising was in many respects different. In cultural prove- 
nance, it was thoroughly Hispanic, imbued with the Code of 
the Mesta, the peninsular Spanish livestock association 
dating from the fifteenth century, and it carried on the land- 
holding values of California's Spanish-Mexican gentry 
(Klein 1920). San Francisco's Mission Dolores, in an 
Edward Vischer rendering, actually hosted bulifights 
through the early 1 840s (Vischer 1982). The matanza, or 
slaughter, the rodeo, the corral, the roping (whether of cat- 
tle, or of more energetic game like grizzly bear), was part 
and parcel of the Spanish-speaking Californian's existence. 
The vaquero of California represented an elite aspect of 
New World society, a figure with both substance and ro- 
mance. While 
life in the hide- 
and-tallow in- 
dustry of the 
nineteenth cen- 
tury Californios 
was less than 
romance-laden, 
it was fecund 
and produced 
offspring and 
ways of work 
that diffused 
through much of 
the 
intermountain 
West. 

Distinctions 
Ranch hands 

effortlessly rec- 
ognize the dis- 
tinctions be- 
tween cowboys 
and buckaroos. 
They look to a va- 
riety of physical, 
material, and be- 
havioral clues; 
subtleties, sometimes, but neatly tied to distinct origins and 
modern techniques. Cowboys and buckaroos are far from 
ignorant about their heritage. If more practical than acade- 
mic students of cowboy and buckaroo ways, they recognize 
the signal traits. 

The rope is a classic focal point of stylistic difference. 
Ranch hands of Texas cowboy extraction carry short and 
heavy ropes. When used from horseback, the rope is Se- 

cured to the saddle horn—tied hard and fast, that is—so 
once an animal is roped, it is anchored to horse and rider. 
A heavy rope absorbs the shock of 800 pounds of animal 
tightening a line, the short length reduces to a minimum the 
likelihood of getting tangled up. That said, Texas riders 
were never particularly enamored of the art of roping; it was 
a practice picked up, of necessity, from the Mexican vaque- 
ros who came to South Texas. Southeasterners more typi- 
cally worked cattle on foot with dogs; almost none used 
ropes (Jordan 1981). In the brush country of central Texas, 
roping was a necessary skill, but not one Texas cowboys 
developed to an art form. 

The vaqueros of California handled ropes in different 
ways. Their ropes were longer—sometimes sixty or seventy 
feet—and much less stout. While Texas hands relied on 
strong horses, tough brush, and a heavy rope to stop ani- 
mals, buckaroos preferred finesse, if at somewhat greater 
risk. In an era before nylon, buckaroo lassos—a word taken 
from the Spanish Iazoga—were slender and made of hair, 
hemp, maguey, grass, or rawhide. No rope was secured to 
a saddle horn; instead, riders caught an animal, jerked any 
slack from the line, and coiled several turns of rope around 
a quite large saddle horn (Fig. 4). Friction—including trade- 

mark blue smoke 
from a rawhide 
rope—eased the 
animal to a stop. 
The wraps are 
dallying—from 
dar Ia vuelta— 
and Texas-her- 
itage cowboys 
consistently refer 
to buckaroos 
huffily, if perhaps 
enviously, as 
daily ropers. 
Much the same 
techniques are 
used still today in 
the Llanos and 
Pampas, in 
northern Mexico, 
and in Brazil. A 
good buckaroo 
with a rope is an 
artist. The risks 
are also pro- 
nounced: rope 
burns, lost ropes, 
lost animals, lost 
fingers. 

Other distinc- 
tions follow equipment variations—attributable sometimes 
to constraints of terrain, or to a hand's preference. Gear 
shows variation between cowboy and buckaroo. Buckaroos 
gravitate, budget permitting, to fancy spurs, and bridle their 
animals with elaborate bits, often of inlaid or mounted sil- 
ver. A buckaroo's horse usually starts training in a hack- 
amore, from the Spanish jaquima, a braided rawhide head- 

Fig. 4. The California-style buckaroo was a figure of grace and elegance, including dress and over- all presentation. The horse, festooned in silver (bit, conchas, and along the rider's chaps, rein chains, and tapaderos), was highly trained, in keeping with the styles of the quick handling hackamore reins- 
man, who would spend years training a horse to fine reining. And the roping technique, itself, evokes the vaquero's art — the steer is thrown by catching the neck, and tossing a loop around the forelegs. If the practice was not especially humane, the skill involved is notable. Source: Joseph Walker, The California Vaquero, The Bancroft Libraiy, Berkeley, California, reprinted by permission. 
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Fig. 5. The Californian 
vaquero lives on in 
buckaroo country, and 
in carefully crafted 
manuals like Ed 
Connell's Hackamore 
Reinsman, 1st pub- 
lished in 1952, but 
reprinted time and 
again. Randy Ste ffen's 
cover portrait for the 
book shows the classic 
hallmarks of the bucka- 
roo: the single-cinch 
rigged saddle, the 
horsehair mecate and 
the tapaderos, the light 
bosal and hackamore 
helping along a horse 
learning to respond in- 
stantantly to a spade 
bit. Source: Connell 
1952. 

stall and nosepiece that requires considerable specializa- 
tion and training to use to advantage. Cowboys are more 

given to snaffle bits, or smooth curb bits. Ornamentation is 
for them ostentation. Chaps—from chaparejos—s how 
marked regional style: providing warmth and protection 
from the elements and brush, they vary according to cli- 
mate and a hand's point of origin. But the crucial attributes 
of the buckaroo are a beautiful rider's balance and a style 
of horse-handling that has been captured and passed on to 
another two generations of hands in volumes like Ed 
Connell's 1952 Hackamore Reinsman (Fig. 5). 

A capital of cowboy culture could be 
almost anyplace on the Plains: once it 
was Olathe, Kansas, or perhaps Miles 

City, Montana, or even, in its way, 
Denver. The buckaroo capital, once 

Visalia, California, is unhinted at in geo- 
grapher Fred Kniffen's simple rendering 
(Fig. 1). Kniffen sketched a divergence 
of traditions according to the presence 
or absence of the tariabi or tarabilla, a 
horse-hair spinner used to make the soft 
horsehair mecates, or reins, adopted by 
buckaroos — but used not at all by cow- 

boys (Kniffen 1953). Today's buckaroo 

capital is unmistakably Elko, Nevada. 
That metropolis has made much of its 
buckaroo heritage of late, institutionaliz- 
ing the Cowboy Poetry Gathering as an 
annual event begun in 1985, and host- 

ing splendid buckaroo exhibits in the 
Western Folklife Center. Capriola's in 
Elko sells distinctive saddles and silver- 
mounted Garcia bits to a clientele of 
buckaroos, who order by mail what they 
cannot pick up in person. So Kniffen's 
line, based on modest evidence but 

great instinct, holds up today. 

These differences in trappings are matched by variations 
in working styles. Some jobs are pandemic. Branding, ear 

notching and castration, and moving cattle, are jobs ranch 

hands perform throughout the West. Work style varies ac- 

cording to the cows, locales, and owners involved. Social 
institutions display regional variation and strong historical 
ties. Everything associated with cowboy and buckaroo life 

has a geographical specialization, its distinctiveness tied to 
tradition and heritage (Bowden 1980, Jordan 1993). 

Significance 
And what of this, you might ask. Does it matter? It does. 

One of Frederick Remington's more memorable paintings is 
entitled simply "the fall of the cowboy." Showing a ranch 
hand stepping off his horse to open a gate, the painting 
purports to chronicle the demise of the cowboy life. It was 
sold in 1895, and in spite of this "fall" of the cowhand, 
ranching is still much among us. A huge welter of distrac- 
tions have, it is true, impinged on the realities of ranching in 

the western United States: the dude ranch, the cowboy 
novel, western movies, and that absurd, hokey, almost par- 

odying version of cowboy life, the rodeo, which most ranch 
hands still like (Okrant and Starrs 1995). 

Yet ranching persists. As photographer and essayist Jay 
Dusard (1983) notes, 

The vanishing breed has been busily vanishing for the 

past three-quarters of a century, but they haven't finished 
the job yet. Each succeeding generation of grizzled vet- 

erans has lamented into the record the passing of the 
true cowboy. Yet these same crusty-handed waddies 

have invariably undermined their own stand by passing 
on to the next group of aspiring cowpunchers the old skills, 
nuances, and survival tricks. 

Fig 6. The persistence of ranching in the American far West is intimately tied to the availability 
of large—extensive—-ran gelands. In a few cases, that may be available privately, but rarely so 
west of the Rockies. From the continental divide to the Pacific, most of ranching is tied to pub- 
lic lands use. Whether traditions and the longer practice of using that land will continue, as 
has the evident divergence of cowboy and buckaroo, remains yet to be seen. Certainly evi- 

dence of ranching, as in the Bar Double Nine Ranch of Fish Lake Valley, Nevada, contin- 

ues—but with trouble; the sign disappeared in 1997. Source: Paul F. Starrs. 
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Adaptation is an essential trait in any society, any culture. 
Western ranching has changed over the last hundred 
years, and traditionalists — particularly those with an overly 
specific image of what cowhands and cowboy life should be 
—have been quick to assert that what is around now isn't 
really "the cowboy," or real "ranching." Instead, ranching 
has simply recalibrated, and remains (Fig. 6). 

Ranching—and the cowboy employee—persists because 
the essence of extensive, or "western," ranching is an 
economy bound up with a way of life. Much evidence is in: 
Ranchers ranch because they like doing so, not because 
they intend to make a fortune. Few, in fact, are the fortunes 
to be made. Instead, many ranches and ranchers are tradi- 
tion-bound, sewn into the old ways. Because ranches are 
tradition-bound, they tend also to act as repositories of 
older and historic ways of doing business. 

Ranches and their cowboy-buckaroo employees hold to- 
gether more than physical features; more historic preserva- 
tion is afoot than mere maintenance of buildings, fences, al- 
tered vegetation. Controversies follow extensive ranching 
operations in the American West, and they will continue. 
But from the Sandhills to the Pacific (and as SRM members 
shall soon enough see, also among the outfits of the hard- 
riding paniolos of Hawaii), ranches preserve specific ways of life, traditions, behavior, dress, and speech. They safe- 
guard the details. In accurately preserving an important 
past, some ranches are examples of what might be called 
unofficial cultural parks—repositories of traditional ways of 
living and working—truly authentic, rather than recreated, 
Colonial Williamsburgs. 

The cowboy-buckaroo line is more than a curiosity. In pre- 
serving the two ranching cultures—that of buckaroo and 
cowboy—western ranching has sustained important ways of 
living that give color, texture, substance, and life to a diverse 
American culture, and enduring energy to the work of con- 
serving and managing North American rangelands. 
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Browsing the Literature 
Jeff Mosley 

This section reviews new publications available about the 
art and science of rangeland management. Personal copies 
of these publications can be obtained by contacting the re- 
spective publisher or senior author (addresses shown in 
parentheses). Suggestions are welcomed and encouraged 
for items to include in future issues of Rangelands. 

Animal Ecology 
Effect of sustained-release Ivermectin on performance of 
grazing cattle in the Intermountain West. P.A. Momont, F.L. 
Edmiston, G.C. Keetch, J.N. Hawkins, and W.F. Hazen. 1998. 
Proc. West. Sec. Amer. Soc. Anim. Sci. 49:237—239. (Univ. of 
Idaho, 16952 S. Tenth Ave., CaIdweIl, ID 83605). Parasite 
control in cattle grazing irrigated meadows improved weight 
gains, but not in cattle grazing dry cold desert rangeland. 
Evaluation of supplementation for growing cattle grazing 
native rangeland. E.E. Grings, R.E. Short, and R.K. 
Heitschmidt. 1998. Proc. West. Sec. Amer. Soc. Anim. Sci. 
49:223—226. (USDA-ARS, Ft. Keogh Livestock & Range 
Research Lab, Miles City, MT 59301). In contrast to previous 
research at the same location, protein supplementation did not 
increase weight gain of yearling cattle when grazing rangeland 
in summer. 

Food flavor and nutritional characteristics alter dynamics 
of food preference in lambs. D.M. Early and F.D. Provenza. 
1998. Journal of Animal Science. 76:728—734. (Dept. of 
Rangeland Resources, Utah State Univ., Logan, UT 84322). 
Lambs preferred slowly digestible foods in the evening. 

Forage and supplement intake by range cows and calves. 
A.V. Earley, B.F. Sowell, and J.G.P. Bowman. 1998. Proc. 
West. Sec. Amer. Soc. Anim. Sci. 49:141—1 44. (Dept. of 
Animal & Range Sci., Montana State Univ., Bozeman, MT 
59717). Liquid protein supplementation increased forage in- 
take and weight gain of cows in late summer and increased 
weight gain of suckling calves. 

Palatability and carcass characteristics of lamb from two 
rearing systems finished in drylot or on pasture and 
processed at different ages. P.G. Hatfield, R.A. Field, R.W. 
Kott, and J.H. Hopkins. 1998. Proc. West. Sec. Amer. Soc. 
Anim. Sd. 49:112—115. (Dept. of Animal & Range Sci., 
Montana State Univ., Bozeman, MT 59717). Range lambing in 

spring, wintering on crop aftermath, and finishing older lambs 
on spring range produced acceptable carcasses with desirable 
palatability. 

Supplementation of young postpartum beef cows grazing 
dormant rangeland. L.A. Knox and others. 1998. Proc. West. 
Sec. Amer. Soc. Anim. Sci. 49:219—222. (Animal & Range Sci. 
Dept., New Mexico State Univ., Las Cruces, NM 88003). 
Protein supplementation improved reproductive performance 
of 2-year-old cows. 

The effects of cow age and supplement delivery method 
on forage and liquid supplement intake. T.K. Daniels, 
J.G.P. Bowman, B.F. Sowell, E.E. Grings, and M.D. MacNeil. 
1998. Proc. West. Sec. Amer. Soc. Anim. Sci. 49:145—148. 

(Dept. of Animal & Range Sci., Montana State Univ., 
Bozeman, MT 59717). Liquid supplement intake in winter was 
lowest for 2-year-old cows, intermediate for 3-year-olds, and 
greatest for 4-, 5-, and 6-year-olds grazing native rangeland. 

Grazing Management 
Bison pastures and grazing management. L. Klein. 1998. 
(Grazing & Pasture Technology Program, Box 4752, Regina, 
SK S4P 3Y4, Canada). Summarizes management strategies 
for bison ranching in the northern Great Plains. 

Budgets of non-nitrogen nutrients in a high fertility pas- 
ture system. L.B. Owens, R.W. Van Keuren, and W.M. 
Edwards. 1998. Agriculture, Ecosystems and Environment 
70:7—18. (USDA-ARS, P.O. Box 488, Coshocton, OH 43812). 
"...the possibility of detrimental environmental impacts from 
non-nitrogen nutrients is low." 

Comparison of grazing millet harvested and stored in 
windrows with feeding baled millet hay in eastern 
Colorado. C.L. Munson, J.C. Whittier, D.N. Schutz, and R.L. 
Anderson. 1998. Proc. West. Sec. Amer. Soc. Anim. Sci. 
49:169—172. (Dept. of Animal Sci., Colorado State Univ., Fort 
Collins, CO 80523). Weight gain and body condition of cows 
were similar when fed hay stored in windrows vs. bales, and 
feeding costs were reduced 74%. 

Maximizing fall and winter grazing of beef cows and stock- 
er cattle. S. Boyles, E. Voilborn, C. Penrose, H. Bartholomew, 
and R.L. Hendershot. 1998. Ohio State Univ. Extension Bull. 
872. ($2; Publications Room, Extension Service, Ohio State 
Univ., Columbus, OH 43210). Describes ways to reduce winter 
feeding costs by extending the grazing season and feeding 
less or no hay. 

Nutrient content and digestibility of Saskatchewan range 
plants. Z. Abouguendia. 1998. (Grazing & Pasture Technology 
Program, Box 4752, Regina, SK 54P 3Y4, Canada). Presents 
data on digestibility, protein, phosphorus, calcium and fiber 
content of range plants throughout Saskatchewan. 

Stocking rate impacts on the production and economic 
performance of steers grazing blark speargrass pastures. 
N.D. MacLeod and S. McIntyre. 1997. Australian Rangeland 
Journal 19:174—189. (CSIRO, 306 Carmody Rd., St. Lucia, 
OLD 4067, Australia). Gain per acre was greatest at the high 
stocking rate, gain per head was maximized at the low stocking 
rate, and net profit was greatest at the medium stocking rate. 

Hydrology 
Managed flooding for riparian ecosystem restoration. M.C. 
Molles, Jr., C.S. Crawford, L.M. Ellis, H.M. Valett, and C.N. 
Dahm. 1998. BioScience 48:749—756. (Dept. of Biology, Univ. 
of New Mexico, Albuquerque, NM 87131). Discusses efforts to 
use controlled flooding to reconnect riparian forests along the 
Rio Grande in New Mexico. 

Improvements 
Exotic weed control treatments for conservation of fescue 
grassland in Montana. P.M. Rice and J.C. Toney. 1998. 
Biological Conservation 85:83—95. (Div. of Biol. Sci., Univ. of 
Montana, Missoula, MT 59812). Tordon, Stinger, and Curtail 
herbicides all controlled spotted knapweed and increased 
grass yield. 
Herbicide absorption and transport in honey mesquite and 
associated woody plants in Texas. R.W. Bovey. 1998. 
Texas Agr. Exp. Sta. Bulletin B-1728. (Dept. of Rangeland 
Ecology & Mgmt., Texas A&M Univ., College Station, TX 
77843). Summarizes 50+ years of research on herbicidal con- 
trol of honey mesquite. 
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Plant biomass and elemental changes in shrubland for- 
ages following biosolids application. B.L. Pierce, E.F. 
Redente, K.A. Barbarick, R.B. Brobst, and P. Hegeman. 1998. 
Journal of Environmental Quality 27:789—794. (Dept. of Soil & 
Crop Sci., Colorado State Univ., Fort Collins, CO 80523). 
Biosolids application improved yield and nutritive quality of na- 
tive grasses in western Colorado. 

Measurement/Sampling 
Evaluating landscape health: Integrating societal goals 
and biophysical process. D.J. Rapport and others. 1998. 
Journal of Environmental Management 53:1—15. (Faculty of 
Environmental Sciences, Univ. of Guelph, Guelph, Ontario, 
NiH 2W5, Canada). Presented case studies in Colorado and 
Florida to demonstrate 4 criteria for assessing landscape 
health. 

Predicting ponderosa pine needle intake with NIRS and 
fecal samples. S.L. Kronberg, J.W. Walker, and R.E. Short. 
1998. Proc. West. Sec. Amer. Soc. Anim. Sci. 49:84—85. 
(Dept. of Animal & Range Sci., South Dakota State Univ., 
Brookings, SD 57006). Evaluation of fecal samples with near 
infrared reflectance spectroscopy (N IRS) showed good poten- 
tial as a fast, inexpensive and accurate method for estimating 
the amount of ponderosa pine needles ingested by cattle. 

Plant-Animal Interactions 
Hiker, horse and llama trampling effects on native vegeta- 
tion in Montana, USA. D.N. Cole and D.R. Spildie. 1998. 
Journal of Environmental Management 53:61—71. (Aldo 
Leopold Wilderness Research Institute, P.O. Box 8089, 
Missoula, MT 59807). A horse caused 6 to 10 times more dis- 
turbance than a llama or hiker. 

The ecology of the Earth's grazing ecosystems. D.A. 
Frank, S.J. McNaughton, and B.F. Tracy. 1998. BioScience 
48:513—521 (Dept. of Biology, Syracuse Univ., Syracuse, NY 
13244). Describes similarities between the Serengeti and 
Yellowstone National Park and classifies them "grazing 
ecosystems." 

Plant Ecology 
Plants retard litter decay In a nutrient-limited soil: A case 
of exploitative competition? D.L. Moorhead, M.M. 
Westerfield, and J.C. Zak. 1998. Oecologia 113:530—536. 
(Dept. of Biol. Sci., Texas Tech Univ., Lubbock, TX 79409). 
Nutrient uptake by blue grama and little bluestem reduced the 
rate of litter decay. 

Proceedings of a symposium on oak woodlands: Ecology, 
management, and urban interface issues. N.H. Pillsburg, J. 
Verner, and W.D. Tietje (tech. coords.). 1998. USDA Forest 
Service General Technical Report PSW-GTR-160. (U.S. 
Forest Service, P.O. Box 245, Berkeley, CA 94701). Papers in 
this 738-page proceedings address issues of ecology, live- 
stock, wildlife, wood products, and socioeconomics in 
California's oak woodlands. 

Socioeconomics 
A new natural resources degree for a new century. E.C. 
Jensen, P.S. Doescher, and B. Shelby. 1998. Journal of 
Forestry 96(2):15—17. (College of Forestry, Oregon State 
Univ., Corvallis, OR 97331). Describes the rationale and chal- 
lenges of a new interdisciplinary undergraduate degree in nat- 
ural resources offered by Oregon State University. 
Soils 
Restoration and canopy-type effects on soil respiration in 
a ponderosa pine-bunchgrass ecosystem. J.P. Kaye and 
S.C. Hart. 1998. Soil Science Society of America Journal 
62:1062—1072. (Dept. of Forest Sci., Colorado State Univ., 
Fort Collins, CO 80524). Ponderosa pine colonization of 
grassy openings reduced soil respiration 15%. 

Author is associate professor & extension range manage- 
ment specialist, Dept. of Animal and Range Sciences, 
Montana State Univ., Bozeman, MT 59717. 
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Board of Directors Meeting Highlights 
1998 Summer Meeting 

The Society for Range Management Board of Directors 1998 
Summer Meeting was held in the Bitterroot Room of the 
Marriott Resort, Mt. Crested Butte, Colorado, July 23—24, 
1998. President E. Lamar Smith presided. 

EVP Whittekiend reported that the Office Services Manager 
position was eliminated and responsibilities were divided 
among existing staff and combined with the Membership 
Services Manager. The Membership/Office Services Manager 
position will be vacant effective Friday 7/24. He also reported 
that the Washington Representative position is still vacant and 
requested suggestions for individuals who might be interested 
in applying. 

He also reported that, as per Board action at Guadalajara, 
an additional $125,000 was invested in the SRM Growth ac- 
count in March. As with the original investment, half the funds 
came from the Working Capital Fund and half from the 
Endowment Fund. 

SRM prepared input to the USFS planning process and for- 
warded it to Linda Hardesty, who serves on the Committee of 
Scientists. 

A mid-year adjustment to the 1998 Operating Budget was 
approved due to higher than anticipated income from the 1998 
Annual Meeting, lower than anticipated income in membership 
and higher production and mailing costs for the Trail Boss 
News. 

The Board approved the 1999 Annual Meeting budget and 
registration fees. 

The Annual Meeting Handbook Committee has completed 
the update of the Annual Meeting Handbook and the 
Committee will be sunset at the end of 1998. 

A Grant Writing Workshop sponsored by the Research 
Affairs Committee will be presented at the 1999 Annual 
Meeting in Omaha. Cost to hold the workshop is $3,000 and 
attendees will be charged a fee for their attendance. The 
Board approved the underwriting of this workshop by SRM if 
expenses exceed income from registration. 

The Public Affairs Committee has reviewed a number of cer- 
tification programs for a variety of related societies including 
California's new program for certification of rangeland man- 
agers. The Committee believes that range professionals 
should serve an essential role in rangeland management deci- 
sions and that greater certification of range professionals is 
needed. The Committee does not support entry-level certifica- 
tion (associate status). The Committee also believes that 
SRM's current certification program for Range Management 
Consultants is not ideal for a large-scale certification program 
for range professionals. Thus, the Committee recommends 
creating a new category for certified rangeland managers or al- 
tering our current program for certifying range consultants. The 
Committee feels that the California program for certified range- 
land managers should be the model for the new SRM certifica- 
tion program. The Board charged the Committee with the de- 
velopment of a Range Manager Certification program in con- 
cert with the Range Consultants Certification Panel and pre- 
sent it to the Board at the 1999 Annual Meeting in Omaha. 

Whittekiend reviewed a proposal from Absearch to take over 
the maintenance, marketing and sales of the SRM/ARS biblio- 
graphic database available on ProCite. 

The Information & Education Committee presented a pro- 
posal to hire a full-time Public Relations Manager to develop a 
program for recruitment and retention of members. Funds to 
support this position would be raised from grants and/or dona- 
tions. The Board charged the l&E Committee, with input from 
the Membership and Technology Transfer Committees, to draft 
a conceptual basis for hiring a Public Relations Manager by fall 
1998. 

The Board will meet in Denver on October 25-26, 1998. 

Highlights of the Joint Meeting of the SRM 
Board of Directors and Advisory Council 

Advisory Council Chair Lynn Drawe called the joint meeting 
to order at 3:00 p.m. The following recommendations were 
presented and Board Action taken: 

Recommendation #1. The Advisory Council recommends that 
the Board of Directors investigate the possibility of having 
an umbrella liability insurance policy to cover Parent 
Society activities and also to cover Section activities. 
Action: Denver Office will Investigate. 

Recommendation #2. The Advisory Council recommends that 
the Board of Directors accept the report of the 
Professional Affairs Committee to move forward to create 
a new category of certification in addition to the certified 
rangeland consultant to be called the certified rangeland 
manager. 
Action: Concur - Action taken. 

Recommendation #3. The Advisory Council recommends 
that: President Smith write a letter to the appropriate con- 
gressmen and senators encouraging the funding of feder- 
al rangeland management and research activities. 
Encourage federal senior managers and administrators to 
find ways to get managers back to the land. 
Action: Agree. President Smith will do. 

Recommendation #4. The Advisory Council recommends that 
SAM hire a Public Relations person to handle member- 
ship recruitment and retention to be funded with grants 
and/or donations. 
Action: Concurrent Action taken. 

The Advisory Council offered the following feedback to the 
Board on the Annual Meeting Consultant and the SAM 
Headquarters property: 

1) Keep the rotation of Sections. 
2) The Sections continue to make a profit at the Annual 

Meeting. 
3) Keep the price of membership registration down. 
4) Have a representative from both the Section and Parent 

level coordinate with the consultant. 
5) The Board has the discretion to sell the property at 1839 

York Street in Denver, CO. 
6 ) Tabled item: The Texas Section presented material con- 

cerning changes in the SAM logo, SRM name and JRM name. 
The Advisory moved to table for further study and subsequent 
discussion at them Omaha meeting. 
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Requiesat in Pace 
Dr. M.E. Ensminger, a charter member of SAM, passed 

away July 5, 1998. Dr. Ensminger's career covered most of 
the 20th century. He was born in Stover, Missouri on May 
28, 1908. He was one of 7 children of Jacob and Ella 
Ensminger. He grew up on the family farm, then attended 
the University of Missouri, where he graduated, with a 
Bachelor of Science and a Master of Arts. In 1941, he com- 
pleted a PhD at the University of Minnesota, where he met 
and married his wife, Audrey. 

He spent 25 years in college work at the University of 
Massachussetts, Minnesota, and Washington State 
University. 

From 1962 to date, he served as president of 
Agriservices Foundation. He also did consultant work, as 
well as write and update 22 books. The books have been 
translated into several different languages. 

The Ensmingers visited 69 countries, where Dr. 
Ensminger gave seminars to Ag-Tech schools. The 
Ensmingers have many friends around the world, with who 
they have remained in touch through their international live- 
stock school flyers, and their annual Christmas flyers. 

Dr. Ensminger was an indefatigable worker, and fortu- 
nately, his work will live on due to the foresight of Dr. David 
G. Topel, Dean of the College of Agriculture at Iowa State 
University, Ames. Iowa State University will continue the 
Ag-Tech schools abroad, as well as continue to update the 
22 books. 

Iowa State University is completing a whole new section 
of Kildee Hall, where they will dedicate the "Marion Eugene 
Ensminger and Audrey Helen Ensminger International 
Room." In this room there will be an 8-foot tall by 24 foot 
long mural of 'The life and legacy of M.E. Ensminger." In 
addition, they will display the artificats that the Engsmingers 
acquired on their trips around the world. 

He is survived by his wife Audrey; one son, John; one sis- 
ter, Aileen Bennet; and one brother, Leonard. 

Marion Clawson, 92, died April 12, 1998 in Washington 
D.C. He was a distinguished resource economist and au- 
thor in land management policy for over 50 years. 

Dr. Clawson grew up in Elko county Nevada then re- 
ceived a B.S. degree in agriculture in 1926 and M.S. 
Degree in Agricultural Economics in 1929 from the 
University of Nevada. He received a PhD. in Economics 
from Harvard University in 1943. 

He was a charter member of the Society for Range 
Management, past president of the Forest History Society 
and the Western Agricultural Economics Association, vice 
president of both the society for International Development 
and the American Agricultural Economics Association 
where he was also a Fellow. 

His career started with the University of Nevada collecting 
economic data on agricultural production, which continued 
for 17 years with the USDA Bureau of Agricultural 
Economics. In 1947 he became the San Francisco 
Regional Representative for the newly formed Bureau of 

Land Management. A year later he was appointed as the 
first regular Director of BLM headquartered in Washington, 
D.C. serving until 1953. For the next two years he served 
with the Economic Advisory Staff in Jerusalem, Israel. In 
1955 he joined the Resources for the Future as Director of 
Land Use and Management Studies. For the next 21 years 
he served RFF in various capacities, including Director of 
Land and Water Studies, Vice President, and Acting 
President. Following his retirement in 1976 he continued 
working with RFF as a consultant and Senior Fellow 
Emeritus. In 1987 he was awarded the Horace Albright 
Lectureship in Conservation at the University of California 
at Berkeley. 

His published works of over 40 books include: the 
Western Range Livestock Industry, Uncle Sam's Acres, 
The Federal Lands: Their Use and Management, 
Economics of Outdoor Recreation, Report of the 
President's Panel on Timber and the Environment, the 
Federal Lands Revisited, and Sagebrush to Sage: The 
Making of a Natural Resource Economist. 

Nominations for SRM Office 
The Nominating Committee is seeking nominations of 

candidates for SRM officers that will take office in 2000. 
Nominations are being requested from voting members 
and Sections. The offices to be filled include the Second 
Vice President and two positions on the Board of Directors. 
A total of six candidates, two for each election positions, 
will be developed from the list of nominees submitted. 

Members of Sections who wish to nominate a candidate 
must do so in accordance with the following procedures: 

a) each nomination shall name one candidate for a spe- 
cific elective office; 

b) each nomination must also include a cover letter ex- 
plaining that the nominee consents to the nomination 
and is willing to serve; 

c) each nominee must have a letter from their Section 
indicating that the Section has been notified of their 
intent to run. 

Each nomination package should also contain standard- 
ized biographical information which includes: 

a) Name, address and phone number 
b) Education and training 
c) Occupation and Employment History. 
d) Statement of Professional Emphasis and Interests. 
e) SAM Activities. 
f) Honors, Recognitions and Awards. 

Submit all nominations by December 15, 1998, to Jim 
Johnson, Chairman, Nomination Committee, SDSU, West 
River Ag Center, 1905 Plaza Blvd., Rapid City, SD 57702, 
phone (605) 394-2236. 



Institutional Members 

Samuel W. Albrecht 
National Bison Association 
4701 Marion St. Ste 100 

Denver, CO 80216-2136 

Todd R. Caplan 
Pueblo of Santa Ana 
51 Jemez Dam Rd Ste 107 
Bernalillo, NM 87004-5986 

Central Committee of Nevada State 
Grazing Boards 

P0 Box 10800 
(Nevada State) 
Reno, NV 89510-0800 

Mark Grundy 
City of Boulder Open Space 
AG Manager 
P0 Box 791 
Boulder, CO 80306-0791 

Kelvin Kelly 
350 Cheadle St. W. 
Swift Current, 5K S9H 4G3 
CANADA 

Natural Resource Technical Prog-Sipi-Bia 
P0 Box 10146 
9169 Coors Road NW 
Albuquerque, NM 871 84-01 46 

New Mexico State Land Office 
Attn: Gilbert Borrego 
P0 Box 1148 
Santa Fe, NM 87504-1148 

Texas Tech University 
Dept. of Range, Wildlife, & Fisheries Mgmt. 
Attn: Phil Zwank 
P0 Box 42125 
Lubbock, TX 79409-2125 




